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Leia PUL LON 


Sulphur in various forms and combinations is one of the most 
valuable and widely used insecticides and fungicides. In the form of 
elemental sulphur it is applied to fruit trees and to ornamental plants, both 
as a dust and in suspension in water, for combating red spiders and certain 
fungous diseases. In the form of sulphides and polysulphides sulphur has 
varried uses in pest control, Sodium sulphide, calcium monosulphide, calcium 
polysulphide (lime-sulphur solution and dry lime-sulphur), and barium tetra- 
sulphide are examples of this class. When sulphur is burned in air, sulphur 
dioxide is formed. This is probably the oldest insecticidal fumigant. 
Sulphuric acid and ferrous sulphate find widespread use as weed killers. The 
total quantity of sulphur consumed annually in the United States for pest con- 
trol has been estimated tm be 500,000 pounds calcium menosulphide, 43,000,000 
pounds lime-sulphur (dry basis), and 30,000,000 pounds sulphur dust. 


Of the numerous organic compounds of sulphur that are known, only 
carbon disulphide has been used extensively as an insecticide. Recently 
many sulphated and sulphonated fatty oils, aromatic hydrocarbons and alcohols 
have been preposed as wetting agents for use with insecticides, and some of 
these, while possessing no intrinsic insecticidal value, do contribute to the 
efficacy of a spray solution by altering its physico-chemical properties. 

New organic sulphur compounds are already assuming importance as commercial 
insecticides. Certain aliphatic thiocyanates derived from ethylene glycol 
form the basis of a proprietary fly spray and lauryl thiocyanate has been put 
on the market recently for use as a contact insecticide. 


The United States Department of Agriculture has taken a leading part 
in the development of organic sulphur compounds as insecticides. Beginning 
in 1921 and continuing today, investigations have been made of a wide variety 
of compounds of this class. Aliphatic thiocyanates, sulphides, and disulphides 
and many heterocyclic compnunds containing sulphur in the ring were first 
tested for their insecticidal action by workers in this Department. Partial 
reports of this work have been published by Neifert et al. (13)* in 1925, by 
Roark and Cotton (18) in 1930, by Campbell et al. (1) in 1934, and by Cupples 
Oriel. (oe) atm 19854 . 


It is the purpose of this publication to catalog all organic compounds 
of sulphur that have been tested for insecticidal action or that have been 
proposed for use as insecticides, exclusive of mothproofing materials, of which 
a separate list is being prepared. References are included to those wetting 
agents containing sulphur that are used in conjunction with insecticides. 
References to the fungicidal and bactericidal action of organic sulphur com- 
pounds are also included. 


* Numbers in parentheses refer to the publications listed on page 83. 
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mies 
classified 

the -products in this list are/according to their chemical nature. 
For example, all compounds containing the mercapto (SH) radical are grouped 
together, and similarly the thiocyanates, isothiocyanates, etc. Within each 
group the arrangement is alphabetical according to the system used in the index 
of Chemical Abstracts. With the exception of carbon disulphide, to which 
hundreds of references may be found, and of certain commonly used wetting agents. 
such as Turkey red oil, an effort has been made to list all references to the 
pesticidal use of every compound listed. 


It is hoped that this publication will stimulate the testing of these 
organic sulphur compounds. and others that may be synthesized, against a wide 
variety of insects. The amazing possibilities of controlling pests with 
certain organic sulphur compounds may be shown with phenothiazine as an ex- 
ample. This compound is:more toxic. than rotenone to culicine mosquito larvae, 
ace very effective at-a concentration of 1 part per million of water (1, p. 
LABD ). 


DITHIOCARDAMIC ACID DLRIVATIVES 


1. CARBAMATES, DITHIO-~, H 


Synonym: Dithiocarbaminates 


Dithiocarbaminates are used to destroy rust (Puccinia greminis) on wheat 
by spraying the young wheat with dilute solutions or EE a it with powdered 
preparations. (French patent 702,703.) 





@- CARBAMIC ACID, BUTYLDITHIO-, SODIUM SALT, Calg 


N-C-S-Na. 
vo M 


About 90 percent of aphids infesting plants sprayed with a 0.25 percent 
solution of sodium’ butyldithiocarbamate containing 0.5 percent of Perminal 
were dead in 24 hours after spraying. (Australian patent 8103/32. ) 


About 70 percent of the spores on barley were killed by soaking 30 minutes 
in water containing 0.1 percent sodium ee (Australian 
patent 8103/32; U. 8. patent 1,972,961.) 


3. CARBAMIC ACID, DIBUTYLDITHIO-, SODIUM SALT, cae 
N-C-S-Na 
eon ween! 
Caily 5 


About 90 percent of aphids infesting plants se with a 0.25 percent 
solution of sodium dibutyldithiocarbamate containing 0.5 percent of Perminal 
were dead in 24 hours after spraying. (Austra Lian patont ae ) 


OEE an 


4. CARBAMIC ACID, DIETI{YLDITHIO-, SODIUM SALT, bones 
N-C-S-Na. 
- Colts’ S 


Ninety percent of aphids infesting plants sprayed with a 0.25 percent 
solution of sodium dicthyldithiocarbamate containing 0.5 percent of Perminal 
were dead in 24 hours after spraying. (Australian patent 8103/32.) 


Oe CARBAMIC ACID, DIMETHYLDITHIO-, ALLYL ESTER, CHg 
~ 
Fossa CH=CHe 
CH S 


Freshly sawed pine dipped in an emulsion of allyldimethyldithiocarbamate 
and a sodium salt was not stained by fungi while untreatcd material was badly 
stained. Smut infested barley soaked for 30 minutes in a 0.1 percent solution 
of allyl dimethyldithiocarbamate and 0.25 percent of dibutyl ammonium oleate 
and then placed in a germinator for 48 hours showed no garmination of spores. 
(Australian patent 8103/3235 U. Se patent 1,972,961.) 


Aphid infested potato plants were sprayed with 0.25 percent of allyl 
dimcthyldithiocarbamate emulsified in water with a wetting agent. About 80 
percent of the aphids were dead in 24 hours. (Australian patent 8103/32.) 


6. CARBAMIC ACID, DIMETHYLDITHIO-, ETHYL ESTER, ek 
N-C-SCoH 
Fiat aes 
CHz S 


Nee tony at Dele COocckLs 


All but a trace of the spores on barley were killed by soaking 350 
minutes in water containing 0.1 percent ethyl dimethyldithiocarbamate. 
(Australian patent 8103/32; U. S. patent 1,972,961.) 


7. CARBAMIC ACID, DIMETHYLDITHIO-, FERRIC SALT, Cig ‘ 

| an ass 

CHs’ § 3 

Two tubes of a mixture of one part of finely divided ferric dimethyl- 

dithiocarbamate and 250 parts of sterile nutrient agar were inoculated with 
a pure culture of Aspergillus nigcr and two with a pure culture of .Fomes 
annosus. In each case growth was inhibited. (Australian patent 8103/32; 

De Se parent’ 1,972,962.) 


8. CARBAMIC ACID, DIMETHYLDITHIO-, SODIUM SALT, CHz 


ye -C-Na 
CHz Shi 


One-tenth cc. of a culture of Staphylococcus aureus inbroth was 
added to 5 cc. of a 0.2 percent solution of sodium dimethydithiocarbamate. 
After 15 minutes, neutral broth was inoculated with one drop of this mixture. 
No growth resulted when the culture was incubated at 37° for 48 hours. 
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Smut infested barley soaked for 30 minutes in a 0.1 percent solution 
of sodium dimethyldithiocarbamate at 40° C. and then placed in a germinator 
for 48 hours showed no germination of spores. (Australian patent 8103/32; 
U.S. patent 1,972,961.) 


Aphid infested potato plants were sprayed with a 0.25 percent aqueous 
solution of sodium dimethyldithiocarbamate containing 0.5 percent of Perminal. 
Aphids began to fall within an hour and in 24 hours approximately 95 percent 
were dead. The above test repeated without the Perminal resulted in the death 
on aba than 50 percent of the aphids in 24 hours. (Australian patent 8103/ 
S26 

a 
9. CARBAMIC ACID, DIMETHYLDITHIO-, TRIPHENYLGUANIDINE SALT, as CHg 
 Yyih¢-NH.HS-¢-1) 
nea S 


7 

One part of triphenylguanidine dimethyldithiocarbamate in 250 parts 
of sterile nutrient agar inhibited the growth of Aspergillus niger and Fomes 
,annosus. (Australian patent 8103/32; U. S. mauend ll, o72,00..) 
anno 
10, CARBAMIC ACID, DITHIO-, DERIVATIVES, aN 
N-C-S=Z 
igs 


CHg 





Dithiocarbamic acid derivatives are used as bactericides, .fungicides 
and insecticides. The metal, amine or ammonium salts and thiuram sulphides 
are mentioned especially. In the formula, X is hydrogen, alkyl or aralkyl, 
Pevoeiyororen. olky!, aralkyl, or aryl, and Z is aimetal or a basic. salt- 
forming olement or group, or alkyl, or aryl, or tho group a Oe 

~G-N 
ys S x 
-(S) Ct (where n is 1, 2 or 3) or any group which can be romoved by 
‘Shae 


hydrolysis with aqueous caustic soda with production of a sodium dithio~ 
carbamate. 


If Z is Na, K, Ca, NH4, mothylammoniun or dimethyl ammonium a water 
soluble product is formed; if Z is Zn, Hg, Cu or Fe a water insoluble product 
results. (Australian patent 8103/32; U. S. patent 1,972,961.) 


11. CARBAMIC ACID, ETHYLMETHYLDITHTO-, CADMIUM SALT, ols 
N-G-S-] Cd 
CH S y) 
One part of cadmium methylethyldithiocarbamate in 250 parts of sterile 
nutrient agar inhibited the growth of aspergillus niger and Fomes annosus. 
(Australian patent 8103/32; Ulter Pavona 1.072596. +) 


12. CARBAMIC ACID, BETA-HYDROXYETUYLDITHIO-, SODIUM SALT, eke 
N-C-S-Na 
& 


H iS) 


About 90 percent of aphids infesting plants sprayed with a 0.25 per 
cent solution of sodium beta-hydroxyethyldithiocarbamate containing 0.5 per-- 
cent of Perminal were dead in 24 hours after spraying. (Australian patent 
8103/32.) 


13. CARBAMIC ACID, MEBTHYLPHENYLDITHIO-, SODIUM SALT, CgHs 
LNeC-S-Na 
Gi, 8 


About 90 percent of aphids infesting plants sprayed with a 0.25 per- 
cent solution of sodium phenylmethyldithiocarbamate containing 0.5 percent 
of Perminal were dead in 24 hours after spraying. (Australian patent 8103/ 
Sew 


14. CARBAMIC ACID, PENTAMETHYLENEDITHIO-, POTASSIUM SLT, 
H 





t 
H—-CH-N-C-S-K 
Cl — CHAN 
Cle 
CHp—CHp 


about 90 percent of aphids infesting plants sprayed with a 0.25 percent 
solution of potassium pentamethylenedithiocarbamate containing 0.5 percent of 
Perminal were dead in 24 hours after spraying. (justralian patent 8103/32.) 


15. THIURAM DISULPHIDE, TETRAMETHYL-,  CHz Bs 
‘yeC-S-S-C=N 


i {! 


ee bs 
CHz 8 Se Ole 


CHg 


Mep. 146° C. 


Two tubes of a mixture of one part of tetramethyl thiuram disulphide 
in 250 parts of sterile nutrient agar were inoculated with a pure culture of 
Aspergillus niger, and two tubes were inoculated with a pure culture of Fomes 
annosus. Growth was inhibited in both eases. Freshly sawn pine dipped in a 
saturated aqueous solution of tetramethyl thiuram disulphide and then stacked 
‘remained bright while the untreated matcrial became badly stained. (Australian 
patent 8103/32; British patent 406,979; U. Se patent 1,972, 961.8) 


16. THIURAM SULPHIDE, SYM-DIPENTAMBTHYLENE-, CHg-Clig CHo-CHo 
CH 
fg ie 
“CH = CH-N-C-S-C-N-CH-CHo 


Kighty percent of aphids infesting potato plants sprayed with 0.25 per- 
cent of dipentamethylene thiuram sulphide emulsified in water containing a 
wetting -agent were dead in 24 hours after spraying. (Australian patent 8103/ 
ae) : 


17. THIURAM SULPHIDE, TETRAETHYL-, Cols 


About 50 percent of the spores on barley were killed by soaking 30 
minutes in water containing 0.1 pereent tetraethyl thiuram monosulphide. 
(Australian patent B103/32es iis to.cnpavont) 1,o7e.00)'.) 


18. THIURAM SULPHIDE, TETRAMETHYL-, CHs CH3 


4 
‘WeC-S=-C=N 
ea li ' YY 
Cs 8 (8) |, OHe 


Mep. 104° ¢, 


Freshly sawed pine dipped in a solution saturated with tetramethyl- 
thiuram monosulphide and tetramethylthiuram disulphide was not stained by 
fungi while untreated material was badly stained. Cloth impregnated with 
a warm O.l percent solution of tetramethylthiuram monosulphide and stored 
under warm, damp conditions remained in good condition while an untreated 
sample was affected with mold. Wallboard made from pine wood, which was 
impregnated with a boiling 0.2 percent solution of totramethylthiuram mono- 
sulphide and then placed in test tubes containing growing cultures of Fomes 
Annosus for three weeks at 25° C., lost no weight and showed no signs of 
decay while untrcated samples showed considerable shrinking and signs of 
decay. (British patent 406,979.) 





Smut infested barlcoy soaked for 30 minutes in water saturated with 
tetramethylthiuram monosulphide at 40° C. and then placed in a germinator 
for. 48 hours showed only a trace of germination. A high percentage of spores 
on seed soaked in water germinated. When this procedure was repeated with 
O.1 percent tetramethylthiuram monosulphide, approximately 50 percent of the 
spores were killed. (Australian patent 8103/32; Ue Os pavent 2,972, 9615) 


Potato plants infestcd with aphids were sprayed with an approximately 
Oel percent solution of tetramethylthiuram monosulphide containing 0.5 per- 
cent of Perminal as a wetting agent. Within 30 minutes the aphids began to 
fall and after 24 hours about 95 percent were dead. (Australian patent 8103/ 
326) 


19. THIURAM SULPHIDES, Xx Xx 

7 
N-C-[S]n-C-N 
eo } 


4 


ees Sree Ye 


X is alkyl-or aralkyl, Yis alkyl, aralkyl or aryl, or X and Y: together. 
form a methylene. chain, and.m:is 1, ¢:or 6.’ These compounds protect..wood, 
textiles, paper and the like from fungoid growths, etc. They may be applied 
in an aqueous medium or in an organic solvent or in an aqueous emulsion of the 
solution in an organic solvent. Application may be by immersion, spraying or 
other means. Wetting agents, etc., may be added. These sulphides possess 
disinfectant, fungicidal, bactericidal, insecticidal and sterilizing properties. 
(British patent 406,979.) 


MERCAPTANS 


20. BENZOXAZOLE, 1-MERCAPTO-, 





Synonym: 2-thiobenzoxazol. 


A concentration of 1:10,000 in water killed 26 percent of culicine 
mosquito larvae in 18 to 24 aours. (Campbell et al., 1.) 


él. n-BUTYL MERCAPTAN, CHeCHoCHoCHosH 
Bape 2o° 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza = ) 
exposed 24 hours in wheat is 67 mg. ./ liter. (Roark and Cotton, 18, pe 33.) 





A dosage of 5 1bs./1000 cu. ft. as a fumigant against the flour weevil 
(Tribolium. confusun Fab.) the granary weevil (S. granarius L. ) and larvae of the 
Indian meal moth h (Plodia interpunctella le killed 100 percent. A dosage of 
o> 1/4 Lbs ./1000 cu. ft. killed 100 percent of rice weevils (S. oryza Le ) 
(Neifert “60. a1..5, 13 jf 8.) 


Butyl mercaptan was somewhat repellent to house flies (Musca domestica L.),- 
green bottle flies (Lucilia spp.) and black blowflies (Phormia reé regina Meig. 
(ieicer ec Ale, fs Poo as 


Butyl mercaptan was repellent to screw-worm flies (Cochliomyia macellaria 
Fab.) (Parman, et al,, 14. pp. 14, 25.) 


n-Butyl mercaptan admixed with HCN and used as a fumigant had little or 
no toxicity to the red scale on lemons. (Cupples et al., 2.) 


eee ETHYL MERCAPTAN, CrigCHoSH 


Synonyms : Athanthiol; At hylmercaptan 
Beps DOs” 


Wie Ms ds de 8S. 8, fumigant against rice weevils (Sitophilus oryzeulis) 
exposed 24 hours in wheat is 17 mg/liter. (Roark and Cotton, 1B) parean) 


A dosage at the rate of 33 1bs./1000 cue ft. as a fumigant was fatal 
against the rice weevil (Sitophilus oryza L.), the flour weevil (Tribolium 
confusum Fab.), the granary weevil (S. granarius L.), and larvae of the Indian 
meal moth (Plodia interpunctella Hbn.) in glass flasks. (Neifert et al., 13, 
eee. 








one 


Ethyl mercaptan has no effect on red spiders (Tetranychus telarius) 
and also failed to kill adult white flies. (Speyer, 20, p. 54.) 





Ethyl mercaptan was somewhat. attractive to house flies (Musca domestica 
i.) but slightly repellent to green bottle flies (lucilia spp.) ” (iaake et al.., 
Len mee i 


.; kthyl “wercaptan increased the attractiveness of beef liver to screw- 
worm flies (Cochliomyia marellaria Fab.) , (Parman et al., 14, pp» 14, 25.) 
‘Six-and-eight hundred twenty-six thousandths mg. per liter, equivalent 
_to 109.9 millionths of a gram molecule, of ethyl mercaptan were required to 


kill house flies (Musca domestica L.) in 400 minutes. (Moore, 9.) 


Ethyl mercaptan admixed with HCN and applied as a fumigant to red scale 
on lemons showed little or no toxicity. (Cupples et al., 2.) 


25. IOSAMYL MERCAPTAN, CHg 
* 
CHCHeCHoSH# 
me 4 
CHz 
Synonyms: c¢-lMethylbutanthiol-4; 3-Methylbutanthiol-1 
Depe 12d .0° 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 84 mg. /liter. (Roark ‘and.Cotton, 18) poso.) 





TIsoamyl mercaptan admixed with HCN in fumigation tests against red 
scale (Chrysomphalus Aurantii Mask.) on lemons showed slight or no toxicity. 


a ee 


(Ulorles, 66 al.,.2.} 


04.6 ISOBUTYL MERCAPTAN , Waa 


Synonyms:  @-Methylpropanthiol-1 
Bepe 88° 


The m. 1, d- as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 33 mg./liter. (Roark and Cotton, 18, p. BB.) 





In fumigation tests against red scale (Chrysomphalus aurantii mask.) 
on lemons, scale exposed to a saturated atmosphere for 25 minutes at room 
temperature showed a survival (resistant stages) of 3.2 percent. In another 
test 2 cce of the compound were vaporized into a 50 gallon barrel containing 
infected lemons; the lemons were removed after 25 minutes, the scale showing 
a survival of 89 percent. (Cupples et al., 2.) 


2056: ISOPROPYL MERCAPTAN, CHg 


Synonyms: -Propanthiol-2; sek.-propylmercaptan 
Beps G0? C. 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza 
L.) exposed 24 hours in wheat is 160 mg/liter. (Roark and Cotton, 18, p. 
32-) 





Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity as an auxiliary gas with hydrocyanic acid. 
(Cupplesvetual., 2.) 


26. g=NAPHTHYL MERCAPTAN, 


Sass 
A 


Synonym: Beta-thionaphthol 
Me Pe a7 Ge 


Commercial beta-thionaphthol with sufficient NH40H to render it solu- 
ble was sprayed on Aphis rumicis on nasturtium plants. The concentration 
necessary to kill 95 percent or more of the aphids was 1 while the concen- 


tration tolerxted by nastrrvinn. gigite was 0.5.gram per 100 ce.” (Richardson 
ALG mmieli, LT +) 








When dusted on bean foliage thio-betanaphthol caused serious burning. 
(Mocre and Campbell, 10.) 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours. A concentration of 1:40,000 killed 25 
out of 50 larvae in 88 minutes and all 50 in 180 minutes. In another test, 
1:40,000 killed 25 out of 50 larvae in 25 minutes and the clear filtrate from 
the same solution killed 25 out of 50 larvae in 126 minutes. A concentration 
of 1:100,000 killed 25 out of 50 larvae in 228 minutes, 42 in 8 hours, and 46 
an £O hours. <A concentration of 1:200,000 killed only 1 outijot SO) tarvecess 
20 hours. (Campbell et al., 1.) 


27. PERCHLOROMETHYL MERCAPTAN, CCl gsCl 
Bep. 149° 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 240 mg./liter. (Roark and Cotton, 18, p. 35.) 


at ates Kae 


A capers Of Sec ‘Ibs. /1000 cue ft. killed 100 percent of Sitophilus 
granarius .in-glass flasks but was ineffective against S. oryza, ~ Tribolium 
and Plodia larvae. (Neifert et ale, 13, pe 8, where it is incorrectly called 
pee eee thy t mercaptol.) 





Pet on tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed moderate toxicity both alone and as an auxiliary gas with hydro- 
evenie ecad. (Cupples et al, 2.) 


Percnloromethylmercaptan admixed with 0.2 percent HCN in air shortened 
the time required for 100 percent kill of ladybird beetles (Hippodamia con- 
vergens Guerin) to i5 minutes or less. Two-tenths percent HCN alone required 
Morninutes. (Pratt st al’., 15.) 





28. PHENYL MERCAPTAN, pa 
€ )- SH 
oh 


‘Synonym: thiophenol. 
ee Tice Ue 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity either alone or as an auxiliary gas with 
hydrocyanic acid. (Cupples et al., 2.) 


Thiophenol at a concentration of 0.20 percent, by weight, in air gave a 
partial kill of ladybird beetles (Hippodamia convergens Guerin) in 30 minutes. 
Five hundredths percent thiophenol admixed with 0.2 percent HCN shortened the 
time necessary for a 100 percent kill of the beetles to 20 minutes; 0.10 per- 
cent cut the time to 10 minutes. 0.2 percent HCN alone required 25 minutes. 
(Pratiiet al... 16.) 


29 PHENYL MERCAPTAN, o-AMINO-, HYDROCHLORIDE, NHo HCl 


Synonym: o-aminothiophenol hydrochloride 


A concentration of 1:10,000 in water killed 9l-percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


30. PHENYL MBERCAPTAN, o-AMINO-4-CHLORO-, HYDROCHLORIDE, 


Cl on kes 
“io HCl 


Synonym: -A-imino-4-hlorothiophenst hydrochloride 


‘ A concentration of 1:10,000 in water killed 82 percent of culicine 
mosquito larvae in 18 to 24 rten (Campbell et.al., 1.) 


¢ 


uo12 8 
Sl. PHENYL MERCAPTAN, p-AMINO-, HYDROCHLORIDE, 


sean 
Sa Det 


Synonym: p-Aminothiophenol hydrochloride 


A concentration of 1:40,000 in water killed 2 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., et) 


626 PHENYL MERCAPTAN, p-BROMO-, 


Synonym: p-Bromthiophenol 
Mops. 75°70. 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours. Aconcentration of 1:40,000 killed 25 out 
of 50 larvae in 100 minutes and all 50 in 180 minutes. In another test 
1:40,000 killed 25 out of 50 larvae in 33 minutes and the clear filtrate from 
the same solution killed 25 out of 50 larvae in 31 minutes. A concentration 
of 1:100,000 killed 25 out of 50 larvae in 386 minutes, 33 in’8 hours, and 42 
in 20 hours. At 1:200,000, only 9 larvae out of 50 were killed in 8 hours and 
fO%3n 20 hours. (Campbell. et al., 1.) E 


66~e PHENYL MERCAPTAN, p-NITRO-, 


Synonym: p-Nitrothiophenol 
MePe TM eek er 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


64. m-PROPYL MERCAPTAN, CigCHoCHosil 


Synonyms: Propanthiol-l; prim.-Propylmercaptan 
pep. 68° 


The ms 1. d. as a fumigant against rice. weevils (Sitophilus, oryza L.) 
exposed 24 hours in wheat is 46 mg./liter. (Roark and Cotton.0 moyoowoes) 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity as an auxiliary gas with hydrocyanic acid, 
(Cupples et al., 2s) 


wi Sion 


35. DELTA®-1,3,4-THIODIAZOLINE-2-MERCAPTAN, 4-PHENYL-5-THIO-, 


ao 
. ri ' 
ga C-SH 


ue ae, 


Synonym: N-Phenyldithiopseudobiazolone mercaptan 


A concentration of 1:10,000 in water killed no culicine mosquito 
feryao in 18-to~24 hours. (Campbell et al., 1.) 


36. TOLYL MERCAPTAN, tk 
o psi 


Synonym: thiocresol 


Thiocresol is used to increase the floatability on water of Paris Green 
for killing Anopheline larvae. .(U. S. patent 1,942,532.) 


O7.e oO-TOLYL MERCAPTAN, 


/ 


Synonym: o-Thiocresol 
Mepe 15° C. 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 


lemons showed slight or no toxicity as an auxiliary gas with hydrocyanic acid. 
(Gupples et al., 2.) 





$8. p-TOLYL MERCAPTAN, 





Synonym: p-Thiocresol 
Mep. 45° C. 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito ladrvae in 18 to 24 hours. A concentration of 1:40,000 killed 25 
out of OO. larvae in ot invites and all 50 in 96 minutes. - In another ‘test, 
g40,000 killed 25 out of oO larvae in» 29 minutes and the clear filtrate 
from the same solution killed 25 out of 50 in 40 minutes. A concentration 
of 1:100,000 killed 25 out of 50 larvae in 126 minutes and all 50 within 8 
hours. <A concentration of 1:200,000 killed 25 out of 50 larvae in 214 
minutes, 45 in 8 hours and 49 in 20 hours. (Campbell et al., 1.) 


ez es 


MONOSULPHIDES 
396 


ALLYL SULFIDE, CHo=CHCHo-S-=CHo9CH=CHo 
Synonym: Diallylsulfid 


Bepe 158.7° Ce 


The maximum concentration, 444 mg./liter, tested as a fumigant against 
rice weevils (Sitophilus oryza L.) in wheat killed 60 out of 100 in 24 hours. 
(poarierand Cotton,\ 185. psoos) 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity either alone or as an auxiliary gas with 
hydrocyanic acid. (Cupples et al., 2.) 

40. BENZIMIDOPHENYL SULPHIDE, HYDROCHLORIDE, 


NH.HCL 
Synonym: 


Benzimido-thiophenylether hydrochloride 
A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours A concentration of 1:40,000 killed 25 
out of 50 larvae in 360 minutes, 28 in 8 hours, and 3S 
(Campbell et al., 1.) 


ain 20 howrxrs?s 
41. 


n-BUTYL SULPHIDE, CHgCHpCHjCHo-S-ClCHCH>CHz 
Bape 182° C. 


hydrocyanic acid. 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity either alone or as an auxiliary gas with 


(Gurl esestea leno. 
42. 


CYANOGEN SULPHIDE, CN-S-CN 


Subl. 30-40° C. 


Msp. 60° C. 


In tests as a fumigant against the rice weevil (Sitophilus oryza L. We 


WNeifert et al., 13, p- 8B. 


the granary weevil (S. granarius L.) the flour weevil (Tribolium confusum Fab.) 
and Plodia larvae no . insects were killed by a concentration of 1/4 1b./1000 cu. 
Py. ) 


oS Se 


435. DIETHYLAMINE, 2, 2 -PHENYLMERCAPTO-, HYDROBROMIDE, 


nie 


-S-CH2CHe 
aa pars Aleisha 


Synonym: Imino diethylene thiophenylether hydrobromide 


A concentration of 1:10,000 in water killed 48 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


44. ETHYLENE GLYCOL, DITHIO; BISPHENYL ETHER, 


enn 
<ul Nive -S- -CHoCH»- S ay 


Synonym: Dithiophenyl ethylene, dithiophenyl ethane 


A concentration of 1:10,000 in water killed 18 percent of culicine 
mosquito larvae in 9 hours. (Campbell et al., 1.) 


45, ETHYL SULPHIDE, CHgCHo-S-CHoCH2 
Synonym: Diathylsulphid 
re lesbos: ute 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is £19 mg eee (Roark and. Cotton, 18, pedo.) 





The lethal concentration as a fumigant in glass flasks against the rice 
weevil (8. oryzae L.) is 7.3 lbs. /1000 cue ft.; against the granary weevil (S. 
granarius L.) the same; against the flour weevil (Tribolium confusum Fab. We 
Memo Oluciaet Ua Neifertuet als, 13, p38.) 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity either alone or as an auxiliary gas with 
hydrocyanic acid. (Cupples et al., 2.) 


nak . - CHg 
46 ° ISOBUTYL SULPE TIDE 9 Chg es CHCHp~S—CHaCHC 
ee as 


Synonym: Diisobutylsulphid 


The me 1. d. as a fumigant against rice weevils (Sitophilus oryza Le ) 
exposed 24 hours in wheat is 334 mg. /liter. (Roark and. Cotton, /18;0p. 33.) 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity either alone or as an auxiliary gas with 
hydrocyanic acid. (Cupples et al., 2.) 


wo 16 B 
47. WETHYL SULPHIDE, Clig-S-CHg 
Synonym: Dimethylsulphid 
Bape. Uc0se, 


The m. 1. ds as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 426 mg/liter. (Roark and Cotton, 18, p. 53.) 


A dosage of 18 lbs. /1000 cue ft. kills 100 percent of rice weevils (S 
oryza L.) and granary weevils (S. granarius L.) and a dosage of 16-1/2 lbs./ 
1000 cu. ft. kills 100 percent of the flour weevil (Tribolium confusum Fab.). 
(Neifert et al., 13, pe 8) cg eae 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed moderate toxicity. (Cupples et al., 2.) 


48. PHENYL SULPHIDE, aos 


Synonym: Diphenyl sulphide 


A mixture of 3 to 10 percent of diphenylsulphide, 0.2 to 1 percent of 


Q 


a wetting agent and/or adhesive and 96.8 to 89 percent of an inent mageriad 
such as prepared chalk, talc, kieselguhr, etc., may be used for dusting wheat 
to destroy rust (Puccinia graminis). (French patent 702,703.) 
49. ne-PROPYL SULPHIDE, CigCHoCHp-S-CiioCHoCHs 

(2) a (2) & 


Synonym: Dipropylsulphide 
Mepe (L42° he 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 244 mge/liter. (Roark and? Cotton, 16, pe) ode) 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 


ea ee ee ee 


hydrocyanic acid. (Cupples et al., 2.) 
50. SULPHIDE, BENZYLTOLYL,  CHgCgH,SCHoCgHs 


Synonyms: thiocresyl benzyl ether; Thiokresylbenzylather 


An insecticide and fungicide. (German patent 363,656.) 


“"' A mixture of 5 parts of thiocresylbenzyl ether, 5 parts of cyclohexanone 
and 5 parts of tetrahydronaphthalene mixed with 85 parts of talc serves to com- 
bat bird lice. A solution of 4 parts of thiocresylbenzyl ether, 2 parts of 
cyclohexanone and 2 parts-of tetrahydronaphthalene in 500 parts of 75-85 percent 
. alcohol may be used against dog fleas. (British patent 326,803; French patent 
684,447; German patent 496,281.) pie an CO ils ae oa 


447s 
Sle SULPHIDE, BIS(3-BROs0=2-HYDROXY=5~METHYLPHENYL) =, 


Br OH Of” Br 
SP ag g eos $f 
pas Cay ~ eas q ie 

H | 2 


52. A polish containing 1 percent of this compound kills staphylococci in 
a few hours. (British patent 349,004.) 


ae ee ) Pe we H OH 

Des  oUUrn IDE. BIS (5=BROMO-2-HYDROXYPHENYL)-, hea. Catia 9 
4 i as x: \, ee f 

Br Br 


One part of this with 99 parts of talcum is useful for combating mil- 
dew on roses. A 5 percent solution of this compound in normel caustic soda 
is used to impregnate dead wood. A mixture of 10 parts of this compound, 80 
parts of talcum and 10 parts of isobutvlnaphthalene sodium sulphonate is suit- 
able for treating seed grain. (British patent 349,004.) 


OH OH 
534 SULPHIDE, BIS (5~CHLORO=2=\HYDROXYPLENYL)-, vaste ae 
MD Sag tM > 
— / x a. _ 
Cl Cl 


A mixture of 2 parts of this compound and 98 parts face powder suppresss 
the development of Bucijius pyocyancus. Fabrics impregnated with 2 percent of 
bis-(2=hydroxy-5-chlorophenylj«sulphide are rendered mothproof. One hundred 
parts by weight of wool, well wetted, ure impregnated in a cold or heated bath 
of about 1:26 of the sodium salt of this compound. The bath is exhausted in 
a short time and the substence fixed on the fiber. Tho wool is rinsed or 
acidified in the customary manner and dried. Ten parts by weight of bis-(2- 
hydroxy-o-chlorophenyl )-sulphide and 10 parts by weight of soft or potash 
soap are made up with: water, after the addition of the réquisite amount of 
alkali, to 100 parts. A 2 percent solution of this mixture is employed for 
combating diffcrent animal pests. (British patent 349,004.) 


54. SULPHIDE, BIS(3,5-DIBROMO-2-HYDKOXYPHENYL)-, 


Br OH OF Br 
‘al ers. ae rial Pi ataass ‘ 
_ - eS. 
Ber Br 


n 


a vaphylococci. Fabrics impregnated 
behydroxy-3, co ean -sulphide are rendered 
ent 349,004.) 


This compound at 1:5,000,000 ti,- 
with 2 Boron nt of bis-( 
mothproof. (British pat 


556 SULPHIDE, BIS (3, 5eDEBR LOMO~4eHYDROKXYPHEMYL) =, 


Br Br 
a ve 
tay fC " i my 
H , 5 ae SS os Ol 
ws * : 
Br Br 


The sodium salt of this compound at 1:100,000 arrests the growth of 
staphylococci. (British patent 349,004,) 


Dagar ce 
56. SULPHIDE, 2,4-DIHYDROXYBENZIMIDO PHENYL, HYDROCHLORIDE, 


fahtg — 


HO. Y- C-S-< S 
homee 7 bese 
“OH NH HC1L 


Synonym: 2,4-Dihydroxybenzimido—thiophenylether hydrochloride 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours. A concentration of 1:40,000 killed 17 out 
of 50 larvae in 8 hours and 30 out of 50 in 20 hours. (Campbell et al., 1.) 





ve 
57. SULPHIDE, 2,4 -DIHYDROXYBISPHENYL-, Oye: Mat 
j YE ‘ a Se 
Ge) 
Nea ae? Sebel 


Synonym: 2,4 -dihydroxydiphenyl sulphide 


This compound possesses bactericidal, fungisidal and insecticidal 
properties. (British patent 349,004.) 


58. SULPHIDE, BTHYLPROPYL, CHgCHo-S-Cgh7 
Synonyms: thioethyl propyl ether; Thioithylpropylather 
An insecticide and fungicide. (German patent 363,656.) 


569. SULPHIDE, BTHYLTOLYL, CHgCHoSCeH,CHs 
Synonyms: thioethyl cresyl ether; Thioathylkresylathar- 
An insecticide and fungicide. (German patent 363,656.) 


60. SULPHIDE, BIS(5-HALOGENO-2-HYDROXY-3-NITRCPHENYL)-, 


NO ay ET On. NO ) 
Z Re a AS 
¢ > aera < y 

ale —% 


These compounds possess bactericidal, fungicidal and insecticidal 
properties. (British patent 349,004.) 


61. SULPHIDE, BHTA-HYDROXYETHYL-, lWOCHoCHe-S-CHoCH 90H 
Bepe 184° ls 


A concentration of 1:10,000 in water killed no culicine mosquito larvae 


inwke co 24 hours. «(Campbell et ells 


eG ve 


62. SULPHIDE, BIS(4-HYDROXY-5-ISOPROPYL-2-METHYLPHENYL)- 


a 
a Cis Va z 
HO- Se ne ~ OF 
i pe N we 
CH a Keke Bre 
oH CH 


At 1:100,000 the sodium salt of this compound arrests the growth of 
staphylococci and kills them in about 5 hours. (British patent 349,004) 


63. SULPHIDE, BIS(2-HYDROXY-5-METHYLPHENYL)-, OH H 
Cs 


(CHg CH 


Ten parts by weight of bis-(2-hydroxy-5-methylphenyl)-sulphide are 
dissolved in 55 parts by weight of normal caustic soda lye and a solution 
of ten parts by weight of potash soap dissolved in 25 parts by weight of 
water is added. This preparation, when used for combating animal pests, 
is diluted with water to 1.5 percent. (British patent 349,004.) 


64. SULPHIDE, BIS(4—~HYDROXY-3-METHYLPHENYL)-, POEs OH 
a ies ws “y 
es pee 


CHe CHs 


Ten parts by weight of bis-(4-hydroxy-3-methylphenyl)-sulphide are 
dissolved in 55 parts by weight of normal caustic soda lye and a solution of 
10 parts by weight of potash soap dissolved in 25 parts by weight of soda is 
added. This preparation, when used for combating animal pests, is diluted 
with water to 1.5 percent. (British patent 349,004.) 


65. SULPHIDE, BIS (2-HYDROXYNAPHTHYL.2) - ___.OH OH 


This compound in solution at 1:300,000 kills staphylococci in about 
5S hours. -It)also possesses fungicidal and insecticidal properties. 
(British patent 349,004.) 


66. SULPHIDE, BIS(4-HYDROXYPHENYL)- 


ae, SC > -0H 


This compound possesses bactericidal, fungicidal and insecticidal 
properties. (British patent 349,004.) 


=~ 20 - 
67. SULPHIDE, BIS(4-HYDROXYPHENYL“2+ARSENIC ACID)-, 
HO- ¢ * ay ~OH 
} \ H 
Ho04A, AsOala 
Three parts by weight of bis(4-hydroxyphenyl-2-arsenic acid)-sulphide 
and 97 parts by weight of talcum are finely powdered. This preparation may 
be dusted on growing plants, such as roses, for combating the mildew on roses. 
(British patent 349,004.) : 
68. SULPHIDE, BIS(2-HYDROXY-3, 5, 6-TRIBROMOPHENYL) - 
By OH Qu Br 
Su / Nc 
Bee eer Br hep 
This compound at 1:1,000,000 kills staphylococci. (British patent .. 
349,004. } 


69. SULPHIDE, p-HYDROXYPHENYLACETIMIDO PHENYL, HYDROCHLORIDE, 


le > CHg-0-8- 


NH. HCL 


Synonym: Borep Mony pi en Lace tial do Un CRn ea eee hydrochloride 


A concentration of 1:100, 000 in water killed 56 ow of oulieine | 
mosquito larvae in 18 to 24 eure. (Campbell et al., 1. 


70. SULPHIDE, 4--HYDROXYPHENYL-3-HYDROXY-l1-NAPHTHYL, 


HO EO 
This compound possesses bactericidal, fungicidal and insecticidal 
properties. (British patent 349,004.) 


71. SULPHIDE, PHENYLACETIMIDO PHENYL, HYDROCHLORIDE, 


M ste Hoe aad i 
NH. acl 


A a ae 
Synonym: Phenylacetimido-thiophenylether hydrochloride 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours. A concentration of 1:40,000 killed 25 


out of 50 larvae in 240 minutes, 32 in 8 hours, and 46 in 20 hours. ‘(Campbell 
Cree Marsiick 5.) 


72 SULPHIDE, PHENYLACETIMIDO p-TOLYL, HYDROCHLORIDE, 


Sin “Cligay-8= C > Gig 


NHeHO1L 


Synonym: Phenylacetimido-thio-p-tolylether hydrochloride 


A concentration of 1:100,000 in.water killed 95 


7O percent or cCuliecineg 
mosquito larvae in 18 to 24 ey (Campbell) ‘et 'al., 2.) 


73. SULPHIDE, 2, 4, 6-TRIHYDROXYBENZIMIDO PEENYL, HYDROCHLORIDE, 


ee HCl 
Synonym: 2,4,6- See eee EE thiophenylether, hydrochloride 


A ane Eee OF Lil OCD cinwwacer billed 22 percent of, culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


74. SULPHIDES. 
Synonyms: thioethers; Thioather 


Alkyl-, aryl- and aralkylthioethers possess intensive fungicidal and 
insecticidal activity. They may be used in liquid or vapor form, as pastes, 
powders obtained by. absorption on porous material, soaps, salves, or solutions 


“in’alcohol, ethyl acetate, etc., either with or without other substances. 
(German patent 363,656.) | 


Mixtures of sulphides with cyclohexanone and tetrahydronaphthalene 
have an insecticidal action. The mixtures may be used either as such or as 
solutions in organic solvents or as powders obtained by absorption on pulve- 
rulent materials such as talo, diatomaceous earth, etc. 
about 2 percent and upwards may be employed. 
patent 684,447; German patent 496,281.) 


Concentrations of 
(British patent 326,803; French 


75. SULPHIDES, BIS (BENZYLHYDROXYARYL)- 


(British patent 349,004.) 


a NAS 
85 SULPHIDES, BIS(CYANOHYDROXYARYL)-, 
- (British patent 349,004.) 
77. SULPHIDES, BIS(HALOGENOHYDROXYARYL)~-, 
(British patent 349,004.) 
78. SULPHIDES, BIS(HYDROXYARYL)-, 
As aryl residues may be specified phenyl; naphthyl and similar 
residues, and in addition to the two hydroxyl groups, the compounds may con- 
tain further substituents such as halogen, alkyl, aralkyl, aryl or additional 
hydroxyl groups or nitro, amino or alkoxy groupse These compounds possess 
bactericidal, fungicidal and insecticidal properties. (British patent 349,004.) 
79.. SULPHIDES, BIS(HYDROXYARYL), ARSENIC ACIDS OF 
(British patent 349,004.) 
80. SULPHIDES, BIS(POLYHYDROXYARYL)-, 
Disinfecting or sterilizing preparations comprise a bis(polyhydroxyaryl }- 
sulphide diluted with a solid, semi-solid or liquid diluent. (British patent 


349,004.) 


DISULPHIDES 


81. n-AMYL DISULPHIDE, CHgCHoCHoCHoCHy=S-S-CHoCHoCHoCHoCH, 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity either alone or as an auxiliary gas with 
hydrocyanic acid. (Cupples et al., 2.) 


82. CARBON DISULPHIDE, CSo 


BeDe 46° 


The concentration of carbon disulphide toxic to wireworms (genus Agriotes) 
is 59.9 to 30.4 mg. per liter equivalent to 526-400 millionths of a gram 
molecule per liter of air in 1000 minutes at 15° C. (Tattersfield and Roberts, 
20.) 


The median lethal concentration as a fumigant for wireworms (Limonius 
“(Pheletes) californicus Mam.) (the amount necessary for 50 percent mortality) 
was 51.50. me. per liter., (Lehman, 8, |p. 1050.) 


The minimum toxic concentration to Aphis rumicis was more than 5 gm. per 
100 ec. and the tolerance of nasturtium less than 2 gm. per 100 cc. (Richard- 
som and Smith, 16, p. 6.) 


aos. 


Carbon disulphide was slightly repellent to the screw-worm fly 
(Cochliomyia macellaria Fab.). (Parman et al., 14, p. 14.) 


Carbon disulphide was slightly repellent to house flies (Musca 
domestica L.) and green bottle flies (Lucilia spp.). (Laake et al., 7, pe 
4. 


A saturated atmosphere of carbon disulphide at room temperature will 
kill Japanese beetle larvae and prevent the eggs from hatching when they are 
exposed to its action for a few minutes. A concentration of 4 parts carbon 
disulphide in 100,000 parts air is lethal to these stages within 24 hours at 
80° F, At 60° F., a minimum period of 72 hours is required and at 40° C. a 
minimum period of 120 hours must be used to insure the destruction of the in- 
sect. (Fleming, 4, p. 813.) 


A dilute emulsion of carbon disulphide has proved to be one of the best 
insecticides for the soil-infesting stages of the Japanese beetle. When sub- 
merged in the emulsion, the following concentrations were normally required 
to kill these stages within 24 hours at 65° C.: 


HEES sateen ene ~- 0.02 percent 
First-instar larvae 0.02 i 
Second " M Oe a 
Third x i 0.03 M 
PUPAE meee enn e ee ee O04 2 


With dilute emulsion the most satisfactory results were obtained at 65-70° F. 
with the treatment prolonged for 24 hours. (Fleming, 4, p. 815.) 


Twenty-one and eighty hundredths mg. per liter of carbon disulphide 
were required to kill house flies (Musca domestica L.) in 400 minutes. (Moore 
9.) Rion a 


. Carbon disulphide at .10 percent concentration had no effect on the 
time to kill 100 percent of ladybird beetles (Hippodamia convergens Guerin) 
when mixed with .20 percent HCN. (Pratt et al., 15.) 


The lethal concentration as a fumigant in glass flasks against the 
rice weevil (Sitophilus oryza L.) is 2.3 lbs./1000 cu. ft.; against the 
granary weevil (S. granarius L.) 2.3 lbs./l000 cu. ft.; against the flour 
weevil (Tribolium confusum Fab.) 2.3 lbs./1000 cu. ft.; and against the 
larvae of the Indian meal moth (Plodia interpunctella Hbn.) 2 1bs./1000 
Pruett Nettert cti.al., 15, pills) 





A concentration exceeding 5 percent is necessary to kill aphids, where. 
as a solution containing less than 2 percent injured the nasturtium plant. 
(Richardson and Smith, 16.) 


Moderately toxic to red scale on lemons. (Cupples et al., 2.) 


a 24 - 


83. DISULPHIDE, BIS(o-AMINO-PHENYL)-, - NH» NH» 


Synonym: intramine; bis(2-aminophenyl) disulphide 
~~ Meps 85-86° C. 


A concentration of less than 1:10,000 in water killed 100 percent of 
culicine mosquito larvae in 18 to 24 hours. (Campbell et al., JE 


84. DISULPHIDE, BIS(4-CHLORO-2-NITROPHENYL)-, 


NOp = NO» 


rie ae one ~Cl 
tacts 


f ’, 
sy eae 
A concentration of 1:10,000 in water xilled no culicine mosquito larvae 
gale tors hours... (Campbell etval., 1.4 


oes ae 
a oT. 
<u eat Ciip-B-8-0HipX 


Soy . DISULPHIDE, DIBERZYL, 


Mepe 71-72° Cr 


A concentration of 1:10,000 in water killed 25 percent of culicine 
mosduito larvae in 9 hours. {Campbell et al., 1.) 


86. DISULPHIDE, ETHYL, § CHzCHp-S-S-CHpCHs 
Synonym: Diathyl-disulrie 
Bape 4po00” 


The m. 1. d. as a fumigant against rice weevils. (Sitophilus oryza L.) 
exposed 24 hours in wheat is 79 mg/liter. (Roark andvCottonsr le, peace.) 








87. DISULPHIDE, BIS(2-HYDROXY-1-NAPHTHYL)-, mee: On en 
eats a 
oy honk 
a ‘ } : 


CS a 


This compound possesses bactericidal, fungicidal and insecticidal 
properties. (British patent 349,004.) 


88. DISULPHIDE, BIS(2-HYDROXYPHENYL)-, OH H 


2 


This compound possesses bactericidal, fungicidal and insecticidal 
properties. (British patent 349,004.) 


39. DISULPHIDE, METIIYL, CiigeS=5CHz 


Synonym: Dimethyldisulfid” 
Bape Tar 


The minimum concentration, 21 mg, Vane bon tested as a Pa eee against 
rice weevils (Sitophilus oryza L.) in wheat killed 100 percent after exposure 
for 24 hours. (Roark and Cotton, 18, p. hi) 


Fumigation tests against red scale (Chrysomphalus aurantii Mask. )ton 
lemons showed slight or no toxicity either alone at a concentration of 9.4 
mg-e per liter of air for 25 minutes or as an auxiliary gas with hydrocyanic 


acid. (Cupplés et'al., 2.) 





Beet seed is treated before sowing with 0.05 percent adsorbate of 
ee ee on kieselguhr to prevent soil nematode (Heterodera 
sghachti ) larvae from slipping out of their cysts until the beet plants have 
beceme sufficiently strong to withstand their attack, (British patent 
Specification 249,830.) 


90. DISULPHIDE, BIS(p-NITRUPHENYL)-, 


Mepe 180,.5° C. 


A concentration of less tnan 1:10,000 in water killed no culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


OD 


Synonym: Diphenyl disulphide 


vl. DISULPHIDE,, PHENYL, 


M.p-. ok RS Cre 


A coneentration of 1:10,000 in water killed 60 percent oe culicine 
mosquito larvae in 9 hours. (campbell Pra Oe I 


A mixture of 5 to 10 percent of diphenyl disulphide, 0.2 to 1 percent 
of a wetting agent and/or adhesive and 96.8 to 89 percent of an inert material 
such as prepared chalk, talc, kieselguhr, ete., may be used for dusting wheat 
to destroy rust (Puccinia graminis). (Freneh patent 702,703.) 


+ 


92. DISULPHIDE, 4-PHENYL-5+THIO-DELTA“-1,3,4-THIODIAZOLINE-2-, 


es al is 


aa a on ==—) 
oe 2 5=5 Nee i 


Synonyms: phenyl dithiodiazolone disulphide - 


A concentration of 1:260,000 in water killed no culicine ‘mosquito larvae 
in 18 to 24 hours. (Campbell et al., 1.) 


95s DISULPHIDES ¢) maih UES ER: Gaal: RURRIGS e e rae 


Organic disulphides possess the property of preventing soil nematode 
(Heterodera schachti) larvae from slipping out of the cysts until such time 
as the sugar beets have become strong enough to withstand their attaek. -These 
compounds may be placed in the soil: in: aqueous solution or emulsion or in 
admixture with an indifferent medium such as kieselguhr or earth, ° (British 
patent specification 249,830.) 





94. 1,3-DITHIANE, 2,2-DIPHENYL, 


Synonym: 2,2-Diphenyl-tetramethylene-1,3-disulphide 


A concentration of 1:10,000 in water killed 10 percent of culicine 
mosquito larvae in.Y hours. (Campbell et.al., 1.) 


95. 1,3-DITHIANE, 2-PHENYL 


he ‘Gun 
CH, | £ 
Noxg 


Synonym: 2,2-Diphenyl-tetramethylene~-1,3-disulfide 


A concentration of 1:10,000 in water killed 100 percent of culicine , 
mosquito larvae in 18 to 24 hours. A concentration sf 1:40,000 killed 25 out 
of.50 larvae in 114 minutes, and 46 out of 50.in 8 hours... Jn another test 1: 
40,000 killed 25 out of,50 larvae.in 58 minutes and the clear filtrate from |. 
the same solution killed 25 out of 50 in 162 minutes. A concentration of 1: 
100,000 killed 5 out of 50 larvae in 8 hours, and’ 6 in 20 hours. 1:200,000 
killed 1 out of 50 in’8 hours and 3 in 20 hours: :.|(Campbell et al:, 1.) 


— 


eed 


ae ty tae 


96. 1,5-DITAIOLE, CHe-S. 


mm 


Synonym: Trimethylene-1,3-disulphide 


A concentration of 1:10,0LO in water killed no culicine mosquito larvae 
anes vo.24 hours.: (Campbell et al., 1.) 


POLYSULPHIDES 
97. POLYSULPHIDES, BIS-HYDROXYARYI-, 


As aryl residues may be specified phenyl, naphthyl and like residues, 
and in addition to tie two hydroxyl groups, the compounds may contain further 
substituents such as halogen, alkyl, aralkyl, aryl or additional hydroxyl 
groups, or nitro, amino or alkoxy sroups. These compounds afford disinfecting 
or sterilizing preparations whe: diluted with a solid, semi-solid or liquid 
diluent, carrier or filler. (British patent 34y,004. ) 


98. TRISULPHIDE, BIS(5-BROMO~2-HYDROXYPIIENYL,) -, 


| OH 
_OH an 

en oo stae . 
as 
Br Br 


The sodium salt of this compound dissolved in water at 1:35,000 arrests 
the growth of coli bacteria and at 1:100,000 that of staphylococci. (British 
patent 349,004.) 


toe, IRLISULPHIDE, BIS (5-CHLURO~2-,'YDROXYPHENYL)-, __..0h Bos! 
oe s ics a 
; y pe ence eA 3S 
mn —~C1 


A mixture of 5 parts of this compound and 97 parts of inert powder is 
suitable for combating mildew on plants. (British patent 349,004.) 


100. TRISULPHIDE, BIS-(2-HYDPOXYPHLNYL)-, OH OH _ 


Ten parts by weight of the potassium salt of bis-(2-hydroxyphenyl)- 
trisulphide are mixed with an equal quantity of potassium soap and diluted 
with JO times the quantity of water. A 2 percent solution of this mixture 
is very suitable for combating animal pests. (British patent 349,004.) 


ee ie 
OXYGENATED SULPHUR COMPOUNDS 


Sulphonic acids, sulphochlorides, sulphones, sulphoxides, sulphites, sulphates, etc. 
101. ANILINE p-TOLUENE SULPHONATE, 


ea > 80st Hae > 


A concentration of 1:10,000 in water killed 2 percent of culicine . 
mosquito larvac in 18 to 24 hours. (Campbell et al., 1.) 


cig > -Sogsitin a 
Et ae 


A concentration of 1:10,000 in water killed no culicine mosquito: larvac 
inet to 24 hours. “(Campbell ec al.,. 1.) 


102. ANILINE, o-iYDROXY, p-TOLUENE SULPHUNATE 


103. ANTHRANILIC ACID-p-TOLUBNE SULPHONATE, 


cig aS 0giititl 


COOH. 


A concentration of 1:10,000 in water killed ¢ percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


104. BENZENESULPHOMNIC ACID, o-ANINO- No 


CD -s05H 


A coneentration of 1:10,000 in water killed 6 percent of culicine 
mosquito larvae win 18 to 24 hours. (Campbell etcedier el ay 


105. BENZENESULP:ONIC ACID, @-CHLORO-5-NiTRO Cl 


A concentration of 1:10,000 in water killed 4 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell) 6t el.,° 1.) 


eee. = 
106. n-BUTANESULPHONYLCHLORIDE. - CHzCHaCHeCHeS0eCl 


Synonyms: Butan-sulfonsaure-(1) ehlorid; Butan-alpha-sulfonsaure 
cnlorid 


Bepe 96° 
The’ maximum concentration, 600 mg./liter, tested as a fumigant 


against rice weevils (Sitophilus oryza L.) in wheat killed none of the 


imisects in 24 hours. (Roark and Cotton; 18, p. 33.) 


107. DIPHENYL SULPHONE 


Oe eo 
A concentration of 1;10,000 in water killed 100 percent of culicine 


mosquito larvae in 18 to 24 hours. A concentration of 1:40,000 killed 20 
Guteor 50 lervae in 8 hours and.25 in 20 hours. (Campbell et al., +1.) 


OD 


108. DIPHENYL SULPHOXIDE 


Mop. 70.5° C. 


A concentration of 1:10,000 in water killed 98 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbelieet al. , ly) : 


109. ETHANESULPIIONIC ACID, AMINO, MONTANIC ACID DERIVATIVE 
CogHs7COONH ZC oH gSOgH 


Twenty-five hundredths percent of the reaction product of montanic 
acid culoride and sodium aminoethanesulphonate can be added to calcium 


arsenate-, lead arsenate - or copper - containing spray materials for plants. 


This montanic acid derivative can be used admixed with rosin oils 
/ 
or hydrocarbons and/or with fungicidal or insecticidal agents. 


Control of Peronospora and Fusicladium with the copper sprays is 
mentioned. (German patent 550,9617 


110. ETHYL SULPHITE.  (CHgCH2) 2S0z 


Synonyms: diethyl sulphite’ Didthylsulfit; iathylester der Schwefligen 
Saure 


Vaya camecnee 
The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza 


L.) exposed 24 hours in wheat is 108 mg./liter. (Roark and Cotton, 18, 
De G4 a) 


AWEE) oo 
lil. ISETHIONIC ACID, MONTANIC .ACID ESTER. CogHs7CO00C oHySO ZH 


Synonyms: Ester aus Montansaurechlorid und Oxathansulfosaure; 
e-hydroxy-ethanesulphonic acid, montanic acid ester 


One kg. of copper sulphate and 300 g¢. of the ester from montanic 
acid chloride and hydroxyethanesulphonic acid are dissolved in 50 1. of 
water and then treated in the usual way with 50 1. of milk of lime. The 
1 percent Bordeaux mixture thus prepared is used to combat Peronospora and 
Fusicladium. (German patent 550,%61.) 


112. METHYL SULPIATE. (Cliz)oS04 


Synonym: Dimethylsulfac 
Bee LO0.0 7) Ue 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 667 mg./liter. (Roark and Cotton, 18, p. 54.) 


Methyl sulphate showed value as an auxiliary gas with HCN in fumiga- 
tion tests against ladybird beetles (Hippodamia convergens Guerin). Pratt 
ead. ys Lor.) pea hae OPE 


113. MONTANIC ACID ESTERS OF SULPHONATED COMPCJNDS. 


Derivatives of montanic acid with compounds of the type XRSOzH, in 
which X represents an OH, SH, amino or imino group and R represents a 
(CHo)., chain, a phenyl residue or a similar, condensed aryl residue, are 
employed as plant protecting agents when admixed with resin oils or hydro- 


carbons and/or with fungicidal or insecticidal materials. (German patent 
550,961.) 


114. 1,5-NAPHTHALENEDISULPHINIC ACID, SOoH 


ue 


A concentration of 1:10,000 in water killed ¢O percent of ciilicine 
mosquito larvae™in 18 to/24 hours. <(Campbel>vet als, 1.) 


115. 2,6-NAPHTHALENEDISULPHINIC ACID. 
SOoH 


HO)S- 


A concentration of 1:10,000 in water killed no culicine mosquito 
larvae in 18 to 24 hours. (Campbell et al., 1.) 


a i 


116. &,6-NAPITHALUNEDISULP::ONIC ACID, 1,8~DIHYDROXY. CH Oe 







| 


HOgS Ns 


& concentration of 1:10,000 in water killed 2 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


Ost 


117. 2,6-NAPHTHALEITEDISULPHONYL CHLORIDE. 
iy -SOoCl 


C1008 


Synonym: naphthalene 2,6-disulphochloride 


A concentration of less than 1:20,000 in water killed 6 percent of 
culicine mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


118. 2, 7-NAPHTHALENE-~DISULPHONYL-CHLURIDE. WN 
ClOoS— 


| ‘SO5C1 
ee 


Synonym: naphthalene-2,7-disulphochloride 


A concentration of less than 1:40,000 in water killed no culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


119. 2-HAPAT ALE ESULP:iONYLCHLORIDE. Y: 


f S 
! 
i ie. 
Vv 
Synonym: Beta-naphthalene sulpnochloride 
M.p. 76° Gye 
Five tenths percent of beta-naphthalenesulphochloride intimately 


mixed with soil which was infested with Japanese beetle larvae was effective 
in killing the insects within 2 weeks. (Fleming, 4, pp. 816-817.) 


Lao es 


120. J-NAPHTHOL-35 ,6-DISULFHONIC ACID. 


OH 
ZN 
oe 
sited oye SO gH 


Tests as a contact insecticide for Aphis rumicis showed that the 
minimum toxic concentration (killing about 95 percent) was in excess of 
l gm. per 100 cc. (Richardson and Smith, 16, p. Gre) 


121. 1-NAPHTHOL-3,6-DISULPHONIC ACID, 8-AMINO- Ne OH 
sh i NS 

ee ib 4 

HOzS \” ‘'SOsH 


Tests as a contact insecticide for Aphis rumicis s!:owed that the 
minimum toxic concentration (killing about 95 percent) was in excess of 
Igm. per 100 cc. (Richardson and (Smith, 165 p. ©) 





122. 1-NAPHTHOL-4-SULPHONIC ACID, SODIUM SALT 





SOgzNa 
Synonym: Neville and Winther's acid, sedium salt 


Thirty-three hundredths percent of sodium-l-naphthol-4-sulphonate 
intimately mixed with soil which was infested with Japanese beetle larvae 
was effective in killing the insects within 5 weeks. (Fleming, 4, pp. 816- 
817.) 


123. 1-NAPHTHOL-3,6,8-TRISULPHONIC ACID. FOgS OH 


Tests as a contact insecticide for Aphis rumicis showed that the 
minimum toxic concentration (killing about 95 percent) was in excess of 1 
gm.e per 100 cc. (Richardson and Smith, 16, p. 6.) 





124. 2@-NAPETHOL-6,8-DISULPIONIC ACID, SODIUM SALT. SOgNa 


OH 
Nad03s 
Tests as a contact insecticide for Aphis rumicis showed that the 


minimum toxic concentration (killing about 95 percent) was in excess of 1 
em. per LOOvce. (richardson and Smith, 16, p. 6.) 
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125. 2=-NAPHTHOL-6-SULPiONIC ACID, SODIUM SALT. 
OH 


a 
NaQ,s 


Tests as a contact insecticide for Aphis rumicis showed that the 
minimum toxic concentration (killing about ©5 percent) was in excess of 1 
gm. per 100 cc. (Richardson and Smith, 16, p. 6.) 


126. ALP A-NAPLTAYLANINE p-TOLUEME SULPHONATE. 


—— i 


CHz—« >-SOzH.HoN 


A concentration of 1:10,000 in water killed 34 percent of culicine 
Meccn no larvse i718 to 24 hours. “(Campbell ct al. ,.1.°) 


127. PHENOLSULPHOHIC ACID, SODIUM SALT. Cel, 0iS02Ne 


Tests as a contact insecticide for Aphis rumicis showed that the 
minimum toxic concentration (killing about 95 percent) was a saturated solu- 
tion (20 + gm. per 100 ce.). Nasturtium plants tolerate 8 to 10 gm. per 100 


Soe (Richardson and Smith, 16, p. 6.) 


128. 1-PROPANESULPHONIC ACID, 3=..YDROXY, MONTANIC ACID ESTER. 
C (CH 


as tue i ¥ Ms n 
Synonyn: Moinmtansaureester des l-oxv-propan-d-sulfosaure 


Two-tenths percent of the montanic acid ester of sodium ]-hydroxy- 
propane-d-sulphonate can he added to copner-containing spray materials for 
plants. Control of Feronospora and fusicladivm is mentioned. 








This montanic acid derivative can be used admixed with rosin oils or 
/ = e wy te : : . 4 1 
hydrocarvons ardsor with fungicical or insecticidal agents. (German patent 
550 , 961.) 


129. i=-PROPARESULE. visG ACin, 5 Ge YD RORY dei ENYLIMGNU, CHoNuelic 
MO} TAN iC ACL HEA. WOT oie col i hkl ae , 
CHpSOzh 


: eae ie ti 
Synonym: lMontans Anroeester der e-Ox'~l-pienyliminopropan-d3-sulfosaure 


Two-tenths to five-tenths percent of the montanic acid ester of 2- 
hydroxy-l-phenyliminopropane~d-sulphonic acid is used in spray materials for 
pest control. This compound can be used admixed with rosin oils or hydro- 
carbons and/or with fungicidal or insecticidal agents. (German patent 550,961.) 


A We 


cae SOzeH 
i 3 
ae 


N 


150. PYRIDINE-BETA-SULPHONIC ACID. 


4 


A solution of 4.9 ¢. per 100 cc. of pyridine beta-sulphonic acid 
containing 0.3 percent sodium fish oil as a spreader failed to kill as many 
as 95 percent of Aphis rumicis on nasturtium. This concentration was not 
tolerated by the nasturtium plants. (Ric'ardson and Smith, 17, p. 608.) 


Che nO sHalign-C>-80 gli 
Nags 


A concentration of 1:10,000 in water killed 4 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 





131. SULPHADILIC ACID, p-TOLUENE SULPHOMATI. 


ise. oULPHONAL. CH ppv2ecalis 
a ee. 
CHz SOoCoHs 
Momenbeao.. 


A concentration of 1:10,000 in water killed 6 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


133. SULPHOXIDE, BIS(BETA-CHLOROETHYL). CgHgCloS0 
Synonym: dichlorodiethyl sulphoxide 


Dichlorodiethyl sulphoxide caused scrious burning when dusted on bean 
foliage. (Moore and Campbell, 10.) 


1384, p-TOLUENESULPLONECHLORIMIDE, MAGUESIUH SALT. 


0 0 
pba 
ctig( SO 0- << Yachts 
. | 3 
NG2 NC1 


A badly infected patch of ground was vlanted with potatoes and at 
harvest only 5C percent sound tubers were obtained and 70 percent diseased. 
They were very scabby. An equally badly infected patch was well dusted with 
magnesium p-toluene sulphonechloramide and the salt wcll worked in. Potatoes 
planted here gave only sound tubers at harvest. (German patent 514,045.) 


135. p-TOLUENESULPHONIC ACID, n=BUTYL ESTE 


Age 9 
Cig<< D7 Sogvligllighligtks 


This compound oither alone or admixed with HECli and applied as a 
fumigant to red scale (Chrysomphalus aurantii Miaske) on lomons showed little 
Crane nuom Ciliy. bul Cupples) eo Ble sics, 








156. p-TOLJENESULPHONYL CHLORIDE. 


STEN 
thy a ace 

BeDe TA 4-62 GS at AUS) ile 

A dosage of 0.& 1p./1000 cue ft. Kijted LOO percontsot Plodiaslanuae 
in glass flasks but was incffoctive against S. oryza, S. granarius and 
Byavokiuns.-(Neifert et al.) 13.) 


Olen LR LONAL. Cliz S05 Cl* 
None 


a se 


HgClig’ “guocHecHs 
Mop. 76° C. 


# concentration of 1:10,000 in water killed 8 pércent of culicaine 
Mosquito larvac in 18 to. 24 hours. (Campbell ct a1., 1.) 


168. TURKEY: RED OIL. 

Synonym: sulphonated castor oil 

Turkey red oil is used to increase the floatability on water of Paris 
green for killing Anopheline larvae. The mixture recommended is 10 lbs. 
Paris erocn, 1.5 oz. Turkey red oi] and’ 4 2als,.wator. Tho: Paris green is 
agitated with tho water and Turkey rod oil, filtered and driod. Untreated 
reris green dusted on watcr cffected practically no Killing of larvae but 
aftor troatment with Turkey red oil it causod 100 percent mortality aba) 


skort time ond kept the dusted arom froe of larvac-for Pivo daye. ({U. &. 
patent 1,942,532.) 


SULPHONAMTDES 
139. SULPHONAMIDES, whLUChia.TEpD. 


fialogenated sulphone amiccs arc uscful in combating potato scab. 
(German patent 514,045.) 


Tat AZOLE DERIVATIVES 


140. BENZOTHIAZOLE,l-alIlo-, 


~ ee Ne 
/ Sere ~r lio 
an 
| N 
LN 


= ae a 
Synonym: d2-aminobenzothiazole 


This is a disinfectant for seeds, corms, tubers, etc. (British patent 
407,708.) 


Excellent control of Fomes annosus, a fungus living on wood, has been 
obtained by applying aqueous solutions of aminobenzothiazole and its sub- 
stitution products and salts in concentrations of 0. + down to 0.01 percent 
to cultures of this fungus. (Australian patent 8210/32, British patent 407,691, 
Io. petent. lobe 109.4 


g-Aminobenzothiazole and its substitution products in aqueous solu- 
tion (0.5 to 0.1 percent plus a few percent of spreader) gave a control of 
over 90 percent on black chrysanthemum aphis and celery aphis. (Australian 
patent 8210/82, British patent 407,691.) 


Aqueous solutions of from 1/2 to 2/10 percent of amino-benzo-thiazole, 
including its various substitution products, to which a few percent of a 
spreader, such as fish oil soap or a sulphonated mineral oil, was added, 

Bave a control of over 90 percent on black chrysantnemum sphis and celery 


apis. (Ui S. patent 1,961,840.) 
ieee 
N 


This isa disinfectant for seeds, corms, vubers jpetc. aa ore oeo 
patent 407,708.) 


141. BENZOTHIAZOLE, 1-AMINO-5-CHLORO-, 


Sclerotinia cinerea, a parasite causing rot in stone fruit, was 
successfully controlled by aqucous solutions of 0.1 percent and hee of 5- 
chloro-l-aminobenzothiazole. This agent also gave perfect control of Phoma 
pomi and Glomerella cingulate. ; 





On Botrytis cinerea, which causes lettuce drop, applications of aqueous 
solutions of 0.1 down to 0,01 percent of the hvérochloride of 5-chloro-l- 
aminobenzothiazole have produced complete control. (Australian patent 8210/ 
32; British patent 407,691.) 


Applications of from 0.1 down to 0.01 percent aqueous solutions of 
the hydrochloride of 5-chloro-l-aminobenzothiazole have produced complete 
control of Botrytis cinerea, which causes lettuce drop. 


Aqueous solutions of 0.1 percent and less of 5 chloro-l-aminobenzo- 
thiazole successfully controlled Sclerotinia cinerea, a parasite causing 
rot in stone fruit. Perfect control has also been obtained on Phoma pomi, 
the. cause of Brock's spot on Gees which-resists sulphur, and on 
Glomerella cingulata. (U. S. patent 1,962,109.) 


ya 


142. BENZOTHIAZOLE, 1-AMINO-5-ETHOXY-, 


= 


Cre ene 
ea 


Synonym: 6-ethoxy-2-amino-benzothiazole 


This is a disinfectant for seeds, corms, tubers, etc. (British 
patent 407,708. 


Sclerotinia cinerea, a parasite causing rot in stone fruit, was 
successfully controlled by aqueous solutions of 0.1 percent and less of 
o-ethoxy-l-aminobenzothiazole hydrochloride. The same agent gave perfect 
control of Phoma pomi and Glomerella cingulata. Germination has been com- 
pletely suppressed when O.1 percent aqueous solutions of 5-ethoxy-l-amino- 
benzothiazole hydrochloride were applied to cultures of Verticillium alboatrun, 
a fungus found on maple, elm, tomatoes, etc., Phomopsis, the cause of twig 
blight on elm trees, Graphium ulmi, the cause of the Dutch elm disease, 
Thielavia basicola, a tobacco fungus, and Fusarium moniliforme, a parasite 
of wheat and corn. On Botrytis cinerea, which causes lettuce drop, appli- 
cations of aqueous solutions of 0.1 down to 0.01 percent of 5-ethoxy-l- 
aminobenzothiazole hydrochloride produced complete control. (Australian 
patent 8210/32; British patent 407,691; U. S. patent 1,962,109.) 














Among the most effective aphicides was an aqueous solution of 0.5 per- 
cent of 6-ethoxy-2-aminobenzothiazole hydrochloride with 0.5 percent of 
sulphonated mineral oil, which gave a 100 percent kill of aphids. (Australian 
patent 8210/32; British patent 407,691.) 


An aqueous solution of 1/2 percent of 5~ethoxy-l-aminobenzothiazole 
hydrochloride with 1/2 percent of sulphonated mineral oil gave a 100 percent 
kill of black chrysanthemum aphis and celery aphis. (U. S. patent 1,961,840.) 


Sclerotinia cinerea on stone fruit was successfully controlled by 
aqueous solutions of O.l percent and less of 5S-ethoxy-l-aminobenzothiazole, 
which also gave perfect control of Phoma pomi, the cause of Brock's spot on 
apples, which resists sulphur, and of Glomerella cingulata. Complete control 
of Botrytis cinerea which causes lettuce drop was obtained with aqueous solu- 
tions of from 0.10 to 0.01 percent S-ethoxy-l-amino-benzothiazole hydro- 


chloride. 








Germination has been completely suppressed when 0.1 percent aqueous 
solutions of S-ethoxy-l-amino-thiazole hydrochloride were applied to cultures 
of Verticillium albo-atrum, a fungus found on maple, elm, tomatoes, etc.; 
Phomopsis, the cause of twig blight on elm trees, Graphium ulmi, the cause 
of the Dutch elm disease, Thielavai basicola, a tobacco fungus, and Fusarium 
moniliforme, a parasite of wheat and corn which is resistant to most fungi- 
Giteen (U. S. patent 1,962,109.) i 
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148. BENZOTHIAZOLE, 1-AMINO~-5-ETHOXY, FLUOSILICATE, 5 : 


Synonym: 5-ethoxy-l-aminobenzothiazole fluosilicate 

A 0.25 percent aqueous solution of 6-ethoxy-2-amino-benzothiazole 
fluosilicate with 0.5 percent fish oil soap, used as a spray on the black 
chrysanthemum aphis, killed over 99 percent of the aphids without plant 
injury. Sulphonated oxidized petroleum oil may be used as a spreader in 
place of fish oil soap. (British patent 396,064.) 


144. BENZOTHIAZOLE, 1l=AliINO-5-HYDROXY-, S 


This compound possesses excellent insecticidal, fungicidal, bacterici- 
dal and like properties. (Australian patent 8210/32; British patent 407,691.) 


This is a disinfectant for seeds, corms, tubers, etc. (British patent 
407,708.) This compound is a contact insecticide. (U. S. patent 1,961,840.) 


This compound is toxic toward micro-organisms. (U. S. patent 


1,962,109.) 
8 
& ‘rie 
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145. BeNZUTEIAZOLE, 1-AMINO-d5-lisTHYL-, 


CH 
Mepe eG” 


This is’a disinfectant for seeds, corms, tubers, etc. (British patent 
407,708.) 


This compound possesses excellent insecticidal, fungicidal, bacteri- 
cidal and like properties. (Australian patent 8210/32; British patent 407,691.) 


Specific toxicity to insects is claimed. This is classed’ as’ a con- 
tact insecticide. (U. S. patent 1,961,840.) / 


This. compound possesses toxicity toward micro-organisms. (U. S. patent 
1,962,109.) | 


~ 39 ~ 


146. BENZOTHTaZOLE, 4-CHLORO-1-PHENYL, aie Tee: 
at Jf 


A concentration of 1:10,000 in water killed 76 percent of culicine 
mosquito larvae in 18 to 24.hours. (Campbell et al., 1.) 


147. BENZOTMIAZOLE, &-CiZLORO-1-PHENYL, S) 





A concentration of 1:10,000 in water killed 88 percent of culicine 
Wesunite jarvee in 18(t0+24 hours. (Campbell, et .al.,\1.) 


148. BENZOTHIAZOLE, 1,4-DIAMNu-, 


we | 
Hn, N 


This compound possesses excellent insecticidal, fungicidal, bacteri--: 
cidal and like properties. (Australian patent 3210/32; British patent 
407,691.) 


This is a disinfectant for seeds, corms, tubers, etc. (British patent 
407,708.) 


This compound is toxic toward micro-organisms. (U. S. patent 
DOB 2HLODS) 


This compound is a contact insecticide. (U. S. patent. 1,961,840.) 


146. BENZOTHIAZOLE, 1-(3',5!-DINITROPHENYL)-, NOe 


NOg 


A concentration of 1:10,000 in water killed 4 percent of culicine 
mosquito larvae in 18 ta 24 hours. (Campbell et al., 1.) 


150. BENZOTHIAZOLE, 1-HYDROXY-, uhh: 
ie 
« aed 


This csosshapite possesses See eny insecticidal, fungicidal bacteri- 
cidal and like properties. (Australian patent 3210/32; British patent 
407,691.) 


This is a disinfectant for seeds, tubers, corms, etc. (British 
patent 407,708.) 
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Aqueous solutions of from 1/2 to 1/10 percent of hydroxybenzo- 
thiazoles, to which a spreader, such as fish oil soap or a sulphonated 
mineral oil, was added. gave a control of over 90 percent of black chrys- 
anthemum aphis and celery aphis. (U. S. patent 1,961,840.) 


This compound is toxie toward micro-organisms. (U. S. patent 
Pee eos) 


151. BENZOTHIAZOLE, 1-MERCAPTO-, La 5 


; ye \ sy 


~ 


Fxcellent control of Fomes armosus, a fungus living on wood, has heen 
obtained by applying aqueous solutions of mercaptobenzothiazole and its 
salts in concentrations of 0.1 down to 0.01 percent to cultures of this 


fungus. 





Sclerotinia cinerea, a parasite causing rot in stone fruit, was 
successfully controlled by aqueous solutions of 0.1 percent and less of the so- 
dium sait omercaptobenzothiazole. Perfect control was obtained with the 
same agent on. Phoma pomi and Glomerella cingulata. (Australian patent 
8210/32; British patent 407,691; U. S. patent 1,962,109.) 


Aqueous solutions of the sodium salt of mercaptobenzothiazole gave 
complete control of Botrytis. cinerea at concentrations of 0.10 down to .01 
percent. (Australian patent 8210/32; British patent 407,691; U. S. patent 
962 OS ) 


Aqueous solutions of from i/e2 to 1/10 percent of mercaptobenzothi- 
azole and its sodium salt, to which a few percent of a spreader, such as 
fish oil soap or a sulphonated mineral oil, was added, gave control of over 
90 percent on black chrysanthemum aphis and celery aphis. An aqueous solu- 
ZLOn of 1/3 percent sodium mercaptobenzothiazole, with 1/2 percent fish orl 
soap, gave a 100 percent kill of the aphids. (Australian patent 8210/32; 
British patent.“407,691; U. S. patent 1,961,840.) 


This is a disinfectant for seeds, corms, tubers, etc. (British 
patent 407,708.) 


A concentration of 1:10,000 in water killed 88 percent of culicine 
mosquito larvae in 18’to 24 hours. (Campbell et al., 1.) 


Aqueous solutions of mercaptohenzothiazole and its salts in concen- — 
trations of from 0.10 to' 0.01 percent give excellent control of Fomes 
annosus in cultures. The sodium salt of mercaptobenzothiazole in aqueous 
solution gave excellent control of Sclerotina cinerea on stone fruit; Phoma 
pomi (which causes Brock's spot on apples); Glomerella cingulata; and 
Botrytis cinerea which causes lettuce drop. (U. S. patent 1,962,109.) 
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ENZOToaTsaZOLE, 1-PHENYL- 


AVCORt CMT renin cot? LO UNO Im watervikilbed 68 percent of cullcine 
NepGas omer ci euyecG 124 tours. e):740),000 killed 25 outeofi 5h lervaevin 
eo RUGS, “4 Out ol. OO An Ge iours, and SG out of SOuin@Z0 = courses) Ln 
another teat 1:40,000 killed 25 out of 50 jarvae in 81 minutes, and the clear 
filtrate from the same solution killed 25 out of 50 in 82 minutes. 1:100,000 
killed 25 out of SO Tarvac in 60 minutes and 1:200,C0N did so in 2138 acy oe 
The compound was ineffective as compared to rotenone apainst Musca domestica, 
and ineffective as compared to lead arsenate against Bombyx mori, Prodenia 
eridania, and Ascia rapis. (Campbell ct al., 1.) bein t ee Cit cig he 
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153. BENZOTHIAZOLES. 


A benzothiazole of this formula where R is iuydrogen, a hydrocarbon 
Or an acyl radical is piers os ovGentaet insecticide.” (U.S. patent 1,962 


A DonZotidazole of this formulo whore R is hydrogen or an atom or atom 
Poussin oO Ww Le eu ronlace Dverorpen wien it emeorcises its acidze functions 


s 3 : 4 on ‘ . ae ae ee ee et ee se aD 3 { Pe © J a a ae 
S @peor el sec! fe 4) contact. irsceticide, (i, 5. patent 1,901,840.) 





bonvethiazoly, of thie Tormuin where Fo is:h; é or ar. atom or atom 
grouping, which can replace hydrogen wach it cxcercisus its acidic functions is 
Stited to be tnevucticlanl against aphitis, house Plivs, elothcs moth larvac 
and other harmful insects. (!. ©. natent 1,961,040 











154. BENZOTATAZOLFS, 1L-HALOGEMOAL YL pe as 
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Synonym: g@-halogon-orvi-thiazolcs 


LeHoloson-aryiethiazoles ol tictabovre Formula, where K isan aromatic 
Pine substituted by any substituent and "Hal" is chlorine or bromine, can be 


Feueted to cxehango Thy nollogen wits any desired compound possessing o mobile 
nydrogen atincheud to, c- Bes & Mirror, OAVeOH, sulphur or carbon atom. The 
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155. BENZOTHIAZOLES, HYDROXY-, 


Aqueous solutions of from 0.5 to 0.1 percent of hydroxybenzothiazoles, 
with a few percent of a spreader, were found to give a control of over 90 per- 


cent on black chrysanthemum aphis and celery aphis. (Australian patent 8210/ 
Scr iUe se pacent 1,662 7109.) 


156. GLYCOLIC ACID, THIOs 1-BENZOTHIAZOLE, 
\)-SCH 20008 


pte 
eA 


This compound is toxic toward micro-organisms. (U. S. patent 1,967u00 = 


This compound possesses excellent insecticidal, fungicidal, bacteri- 
cidal and like properties. (Australian patent 8210/32.) This compound is a 
contact insecticide. (U. S. patent 1,961,840.) 


157. 1,2-NAPHTHIAZOLE, 1-AMINO-, ea la 
on 


[ N 


This is a disinfectant for seeds, corms, tubers, etc. (British patent 
407,708.) 


This compound possesses excellent insecticidal, fungicidal, bacteri- 
cidal and like properties. (Australian patent 8210/32; British patent 407,691) 


Aqueous solutions of from 1/2 to 1/10 percent of naphthothiazoles, to 
which a few percent of a spreader, such as fish oil soap or a sulphonated 
mineral oil, was added, gave a control of over 90 percent on black chrysanthe- 
mum aphis and celery aphis. (Australian patent 8210/32; U. S. patent 1,961,840) 


This compound is toxic toward micro-organisms. (U. S. patent 1,962,109) 
158. RHODANINE, Pn 
HeC C-SH 
{Sone 
O=C ——N 


Synonyms: g2-thio-2,4-thiazoldione; 4-keto~¢-thiothiazolidine,; $-keto-1l- 
thiocarbonyltetrahydrothiazoley 3-keto-}|-thiocarbonyltetra- 
CPR RE ony rhodanic acid, Rhodaninsaure, 3-keto-l-thio- 


niazolidine 
Mep. 168~1 70° Ore 


This is a disinfectant for seeds, corms, tubers, etc. (British patent 
407,708.) 


ed 


This compound possesses exceilent insecticidal, fungicidal, bacteri- 
cidal and like properties. (Australian patent 8210/32; British patent 
407,691.) | 


This compound is toxic toward micro-organisms. (U. S. patent 
1,962,109.) 


This compound is a contact insecticide. (U. S. patent 1,961,840.) 
- 159. THIAZINE DERIVATIVES. 


Products suitable for combating cryptogamic, bacterial or nematode 
diseases of plants, grains or the like or for sterilizing infected soils 
are obtained by mixing an organic coloring matter soluble in water with a 
substituted amide of a fatty acid. Among dyes mentioned are thiazine deriva- 
tives. Amides mentioned are dimethyl-oleyl-amido-ethyl-amine, stearyl-amido- 
ethylamine, diethyl-linoleyl-amido-etiylamine, dimethyl-stearyl-amido-ethyl- 
amine, palmityl-amido-propylamine, oleyl-amido-ethylamine, and the addition 
product of dimethyl sulphate and diethyl-oleyl-amido-ethyl-amine. The amides 
may be used in the form of their salts, 6. g. hydrochlorides, oxalates, 
tartrates, benzoates, or salicylates. (British patent 364,046.) 


160. THIAZOLE, 2-AMINO-4-METHYLs S 
NHo 


CHZ —N 
Synonyms: d-methyl-l-aminothiazole; :sulfocyanpropimin 
Mepe 42° 
This is a contact insecticide. (U. S. patent 1,961,840.) 


This is a disinfectant for seeds, corms, tubers, etc. (British patent 
AOTCS.)) 


This compounc possesses excellent inseeticidal, fungicidal, bacteri- 
cidal and like properties. (Australian patent 8210/32; British patent 
407,691.) 


This compound is toxic toward micro-organisms. (U. S. patent 1,962,109.) 


161. THIAZOLE, 2,4-DIEETO-TETRAIYDROs 5 


Synonym: 2,4-thiazoledione 
This compound is toxic toward micro-organisms. (U. S. patent.1,962,109) 


This compound is a contact insecticide. (U. S. patent 1,961,840.) 


le 


This is a disinfectant for seeds, corms, tubers, etc. (British 
patent 407,703.) 


This compound possesses excellent insecticidal, fungicidal, bacteri- 
cidal and the like properties. (Australian patent 8210/82; British patent 
407,691.) 


162. THIAZOLE, 2-IMINO-4-KETO-TETRAHYDRO>; eo 
Hoc C=NH 


0-0 ———— Ni 


Synonyms: l-imino-3-thiazolidone; Pseudothiohydantoin; 2-imino-4- 
thiazolidone 


This compound possesses excellent insecticidal, fungicidal, bacteri- 
cidal and like properties. (Australian patent 8210/32; British patent 
407,691.) | 


This is a disinfectant for seeds, corms, tubers, etc. (British patent 
407,708.) 


A contact insecticide. -(U. S. patent 1,961,840.) 
This compound is toxic toward micro-organisms. (U. S. patent 1,962,109) 
163. THIAZOLES. 


Thiazole derivatives carrying a salt forming group, and their salts, 
esters, ethers and anhydrides possess fungicidal and bactericidal properties. 
The salt forming groups, which are attached to one of the carbon atoms of the 
five-membered nucleus, may be acidic or basic. Acid groups are: -SH, -OH, 
-SCHaCOOH and other carboxylic, etc., groups. Basic groups may be -NHe and 


its substitution products, such as alkyl, aryl, acyl, etc. These fungicides 
and bactericides are used as a rule in aqueous solution or suspension con-= 
taining less than 1 percent of the active ingredients. From 1/4 to ve per-~ 
cent of a spreader, such as a fish oil soap or a sulphonated mineral oil, is 
added. (Australian patent 8210/32; British patent 407,691; U. S. patent 
1,962,109.) 


Wetting agents or spreaders, such as sulphonated oils, gums, gelatinous 
materials, soaps, caseinates, etc., may be added. Thiazole derivatives with 
dyeing properties are excluded. (British patent 407,708.) 


Products suitable for combating cryptogamic, bacterial or nematode 
diseases of plants, grains or the like or for sterilizing infected soils are 
obtained by mixing an organic coloring matter soluble in water with a sub- 
stituted amide of a fatty acid. Among dyes mentioned are thiazole deriva- 
tives. Amides mentioned are dimetinyl-oleyl-amido-etiylamine, stearyl-amido- 
ethylamine, diethyl-linoleyl-amido-cthylamine, dimethyl-stearyl-amido-ethyl- 
amine, palmityl-amido-propylamine, olelyl-amido-ethylamine, and the addition 
product of dimethyl sulphate and diethyl-oleyl-amido-ethylamine. The amides 
may be used in the form of their salts, e. g. hydrochlorides, oleates, 
oxalates, tartrateos, benzoates, or salicylates. (British patent 364,046.) 
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A chiazole: of the tormile: 


group such as SH, OH, SCHeCOCH, SOzH, SCSH, etc., or a basic group such as 
NHo is classed as a contact. insecticide. (U. S. patent 1,961,840.) 


| 
| oN 
A thiazole of the formula | C-X-R where X is one of the 
ail 
= i) 
| 
elements N, O and S and Ris hydrogen or an atom or atom grouping which can 
replace hydrogen when it exercises its acidic functions is classed’ as a con- 
tact insecticide. (U. S. patent 1,961,840.) 


THIOACIDS AND DERIVATIVES 


-164. ACETAMIDE, THIO- 5 


cHsc7 


Nip 
Mepe 107, 5=105.5° ox 


A concentration of 1:10,000 in water killed 20 percent of culicine 
mosquito larvae, in 18 .to 24 hours. (Campbell et al., 1.) 


165. ACETIC ACID, THIO- /SH 
CHgC=0 


. é it \ " '! ‘ " 
Synonyms: Thioessigsaure; Thiacetsaure, Athanthiolsaure 
Babe 3s" 


The m. 1, d. as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 215 mg. /liter. (Roark and Cotton, 18, p. 53.3 





4 


Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity as an auxiliary gas with hydrocyanic acid. 
(Cupples et al., 2.) 


166, ACLTIC ACID, THIO-, ETHYL ESTER ge 
On 3 C-SCHeCHs 


ra Ee ieee, : n 1 
Synonyms: ethvl thiosacetate: Thioessigsauresathylester 
Bipe eLO NG. 
Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 


eneae showed slight or no toxicity as an auxiliary gas with hydrocyanic acid. 
(Cupples ct al., 2 ) 


167. OQAZALAIDE, DITHIO- PM ss C.O°s: NH 


Synonym: Rubeanwasserstoffsaure 


A concentration of 1:10,000 in water killed 20 percent of culicine 
mosquito larvae in 9 hours. (Campbell ct.al., 1.) 


THIOCYANATES 


168. ACETIC ACID, THIOCYANO-, ANYL ESTER ye 
CoH, 1 0-C=CH2 SCN 


Amyl thiocyanacetate possesses insecticidal properties. (German patent 
boasolee} 


Amyl thiocyanacetate can he satisfactorily employed in solutions or 
mixtures of considerable dilution as an insecticide. (U. S. patent 1,808,983; 
British patent 361,900; French patent 696,326.) 


169. ACETIC ACID, THIOCYANO-,2-(2'-BUTOXYETHOXY) ETHYL ESTER, 
(gH gUCHy CH 0CHp0i'p0020ri9 SCN 
Synonym: pbeta-thiocvanoacetate of diethylene glycol monobutyl ether 
AN aqueous spray containing 0.1 percent of the beta-thiocyanoacetate of 


diethylene ¢lycol monobutyl ether and 0.5 percent of Penetrol killed $2.9 and 
93.4 percent of aphis rumicis on nasturtium. The Penetrol alone killed 45.3 


Sid ere ee 


and 42.6 percent of the aphids.» (Hartzell and Wilcoxon, 5, p. 273.) 


170. ACETIC ACID, THIOCYANO-,CYCLOHERYL ESTER, CHo 
qe “Gig 
CHoe ee 


oa 


of-oc& CHeScN 


Cyclohexyl thiocyanacetate can be satisfactorily employed in solu- 
tions or mixtures of considerable dilution as an insecticide. (U. S. patent 
1,808,893; British patent 561,900; French patent 696,326.) 


Cyclohexylthiocyanacetatc possesses insecticidal properties. (German 
patent 562,672.) 


171. ACETIC ACID, TEIOCYANO-, BETA-ETIOXYETHYL ESTER, 


2O 


CoH 0CHpCi90-C-CH SCN 


This compound can be satisfactorily employed in solutions or mixtures 
of considerable dilution as an insecticide. (U.S. patent 1,808,893; Bri tish 
patent 361,900; French patent 696,326.) 


Beta-ethoxyethylthiocyunacetute possesses insecticidal propertics. 
(German patent 56 672. ) 


ool Af, ie 


172. ACETIC ACIN, THIOCYANO-, METHYL ESTER, Zo 
CHz0C-CHoSCN 


BeDe 120=122° C ° 


If methylthiocyanacetate is vaporized in a closed room which contains 
insects, such as flies, mosquitoes and moths, the insects are killed in a 
short time. (German patent 562,672.) 


An aqueous spray containing 0.1 percent of methyl thiocyanoacetate 
and 0.5 percent of a spreader (Tanoyl) killed 66.0 and 54.7 percent of 
Aphis rumicis on nasturtium. The spreader alone killed 28.5 and 35.2 per- 
cent of the aphids. The methyl thiocyanoacetate caused severe injury to 
nasturtium plants. (Hartzell and Wilcoxon, 5, pp. 271, 272.) 





173. ACETIC ACID, THIOCYANO-, SEC.-OCTYL ESTER, oo 
sec €3H}70C CHeSCN 


About 1 g. of the compound is dissolved in sufficient organic solvent, 
@. g-, kerosene, to make the total volume 100 ce. If the resulting solution 
is sprayed in &@ room containing flies, the flies are practically completely 
eliminated within a very short period. (U. S. patent 1,808,893; British 
patent 361,900.) 


Sec-octylthiocyanacetate possesses insecticidal properties. (German 
patent 562,672.) oF Hg 


174, ACETONE: THIOCYANO-, p 
CHC CHpSCN 


Thiocyano acetone can be satisfactorily employed in solutions or 
mixtures of considerable dilution as an insecticide. (U. S. patent 1,808,893; 
British patent 361,900; French patent 396,326.) 


175. ACETOPHENONE, OMBGA-THIOCYANO-, Via oo : 
Nata N 


Synonyms: thiocyanomethylphenylketone; phenacyl thiocyanate. 


An aqueous spray containing O.1 percent of thiocyanomethyl phenyl 
ketone and 0.5 percent of Penetrol killed 65.0 and 69.4 percent of Aphis 
rumicis on nasturtium. The Penetrol alone killed 42.8 and 47.3 percent of 
the aphids. The thiocyanomethyl phenyl ketone formed a poor emulsion. 


(Meartezsl1 and Wilcoxon, 5, pm. 271, 273.) 


Omega-thiocyanoacetophenone possesses insecticidal properties. (German 
patent 562,672.) 


176. o-CRESOL, THIOCYANOMERCURI-, ca OH 
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Synonym: Rhodanmercuri-o-Kresol 


Thiocyanomercuri-o-cresol possesses fungicidal and bactericidal 
action. (German patent 484,995.) 


177. DIPHENYLAMINE, DITHIOCYANO-, 


Synonym: diphenylamine dithiocyanate, Dirhodaniphenylamin 


Diphenylamine dithiocyanate possesses insecticidal vroperties. (British 
patent 317,525.) 


A mixture of 5 parts dithiocyanodiphenylamine and 95 parts tale forms 
& dusting mixture that suffices to kill in a very, short time the lervac end 
imagines of Piesma quadrata. “(U. S. patent 1,815/816; Dutch patent 2iecca, 
French patent 604,415.) 
178. MALONIC ACID, THIOCYANO-, DILTHYL ESTER, (CoH500C ) oCHSCN 


Synonym: Diethyltniocyanomalonate 


Diethylthiocyanomalonate possesses insecticidal properties. (German 
pacent 062,672. 


179. PHENOLS, THIOCYANOMERCURI-. 


Thiocyanomercuri phenols possess bactericidal, fungicidal and often 
pharmaceutical properties. (German patent 484,995.) 


180. PROPIONIC ACID, ALPHA-THIOCYANO. ETHYL. ESTER, ye 
CoH 50C aaa 
SCN 


An aqueous spray containing 0.1 percent of ethyl alpha-thiocyano=- 
propionate and 0.5 percent of spreader (Tanoyl) killed 29.3 and 38.8 per- 
cent of Aphis rumicis onjnasturtium. (Hartzell and Wilcoxon; 5, p. 272.) 


181. PROPIONIC ACID, BETA-THIOCYANO-, AilYL ESTER, me 


amyl buta-thiocyanopropionate.possesses insecticidal. .properties. 
(German patent 562,672.) 


~ 49 - 
‘ 
This compound can be satisfactorily employed in solutions or mixtures 
of considerable dilution as an imsecticide. (U. S. patent 1,808,893; British 
patent 361,900; French patent 696,326.) 


182. PROPIONIC ACID, BETA-THIOCYANO-, BUTYL ESTER, - 
C4Hg0C” CHeCHoSCN 


Butyl beta-thiocyanopropionate possesses insecticidal properties. 
(German patent 562,572.) 


This compound can be satisfactorily employed in solutions or mixtures 
of considerable dilu¥ion as an insecticide. (U. S. patent 1,808,893; British 
patent 361,900; French patent 696,326.) 


185. PROPIONIC ACID, BETA-THIOCYANO-, CYCLONEXYL ESTER, 


Pile Che 4 

Cile oe Or oviloSCN 
Se B 
Cilo—CHo 


Cyclohexyl beta-thiocyanopropionate possesses insecticidal properties. 
(German patent 562,672.) 


this compound can be satisfactorily employed in solutions or mixtures 
pieces derab ce Cilution as an insecticide.’ (U.S. patent) 1,808,893; British 


patent, 661,90U; French patent 696,326.) 


Poo. FROPIONIC ACID, BETA-THIOCYANU}-, BETA-ETHOAYSTHYL ESTER, 


0 
oC. 
Coe OCrleCiinQl CHoCiaSCN 
&. a ¥ wo 


Beta-ethoxyethyl beta-thiocyanopropionate posscesscs insecticidal 
properties. (German patent 562,672.) 


bout lee. of the compound is dissolved in sufficient organic solvent, 
©» ge; kerosene, to make the eae volume 00 ca... if the resulting solution 
is sprayed in a room containing flics, the flies are vractically completely 
eliminated within'a very short period. (U. S. patent 1,808,893; British 


patent 361,900. ) 


185. PROPIONIC ACID, BETA-TiIOCYANO-, ETHYL ESTER, Zo 
CoH 50C— CHyCH SCN 


in aqueous spray containing O.1 percont of ethyl beta~thiocyanopro- 
pionate and 0.5 percent of a spreader (Tanoyl, a sulphonated fish oil) 
killed 50.5 and 60.8 percent of sphis rumicis on nasturtium. Tho spreader 
alone killed 20.6 and 32.1 percent of the aphids. (Hartzell and Wilcoxon, 
Bere ete.) 


SO) = 


186. PROPIONIC ACID, BETA-TiTOCYANO-, SEC.-OCTYL ESTER, 
O 


UY 


j mz 4 r ce fae (i ™” 7: 
soc-Cgity 7OCCEoCHo SCN 


sec.-Octyl beta-thiocyanopropionate possesses insecticidal properties. 
(German patent 562,672.) 


This compound ‘can: be satisfactorily employed in solutions or mixtures 
of considerable dilution as an insecticide. (U. S. patent 1,808,893; British 
patent 361,900.) 


1387. SULPHIDES, THITOCYANO-. 
Synonyms: thiocyano thioethers; Rhodanthio&ther 


Compounds containing both a thiocyanate and a thioether group display 
stronger or equal insecticidal activity as compared with those containing 
merely a thiocyanate froup and are claimed for use as insecticides in German 
patent 506,085. 


188, THIOCYANATES. 


aL 


Synonymg : hodanwasserstoffsaureester; sulphocyanates 


Various thiocyenates are uighly toxic to red scale (Chrysomphalus 
aurantii Mask.) on lemons at moderate concentrations. They are less injurious 
than the isothiocvanates to citrus fruit and foliage. The following table 
shows the variation of toxicity with chemical structure: 


Hydrogen cyanide H-CWN Very toxic 
Orpenie cyvenicdes R=-CN Verv slightly toxic 
Organic thiocyanates R-SCN Very toxic 


(Cupples et al., 2.) 


Thiocyanic esters and their derivatives such as nitro, amino, chloro, 
and alkyl derivatives, are active contact poisons and repellents for insects. 
They may be alkyl, aralkyl, aryl, heterocyclic, or polycyclic compounds. 


(German patent 520,330.) 


The aromatic mono- or polythiocyanates and the aliphatic polythio- 
cyanates or the derivatives or substitution products of these thiocyanates 


possess insecticidal properties. (British patent 317,525.) 


Thiocyanic esters which contain in the molecule two or more carbon 
atoms each holding two thiocyanate groups are especially active insecticides. 
(German patent 548,091.) : ) . 


Organic thiccyanates containing a negative or negatively bound radical 
in the organic residue possess insecticidal properties. These thiocyanates 
may contain carbonyl groups, aromutic rings, unsaturated groups, halogen 
groups, other thiocyanate groups, nitro-, hydroxyl-, alkoxy-, carbalkoxy-, 
or cyano groups, acid radicals, cte. (Gorman patent 562,672.) 


» 51 - 
189. THIOCYANATES, ALIPHATIC, R-S=C 2N 


The application of 0.125 percent solution of an aliphatic thiocyanate 
containing 0.25 percent anhydrous soap gave an average kill of 97.2 percent 
of Pseudococcus citri ede (mealy bug); containing 0.5 percent Penetrol, it 
gave a 96.3 percent PERLE ontaining O.1 percent Penetrol, the. kill was 94.83 
percent. The same concentration (0.125 percent) of the thiocyanate plus 0.25 
or 0.50 percent Penetrol was sufficient to kill 90 percent of the eggs of the 
insect. (Murphy and Peet, 12’.) 








A 0.0625 percent solution of an aliphatic thiocyanate containing 0.25 - 
percent anhydrous soap a ssiun stearate) killed an average of 98.58 per- 
Gent of Aphis rumicis L. lina the same concentration of the thiocyanate con- 
taining 0.5 percent Penetrol killed 99.0 percent. Practical field tests 

gave still more satisfactory results. Especially good results (which will 

be reported later) have been obtained with mealy bug and red spider. The 
aliphatic thiocyanate used in these tests caused no foliage injury upon a 
Wide variety of plants. (Murphy and Feet, 11.) 


Aliphatic thiocyanates containing one or more negative elements in the 
organic radical possess the usual insecvicidal properties of thiocyanates 
but are devoid of certain undesirable properties of other thiocyanates, e. g., 
offensive and persistent odor and irritant properties. Of these negative 
elements (such as U, S or I) or groups, oxygen is of especial value. The 
insecticidal properties of these compounds is so great that they can be satis- 
factorily emploved in solutions or mixtures of considerable dilution. 
(U. S. patent 1,808,893; British patent 361,900; French patent 696,326.) 


190, THIOCYANATES, AROMATIC. 
Aromatic monothiocyanates, their derivatives and substitution products 


are extraordinarily active in destroying insects and are claimed as insecti- 
cides. (U. S. patent 1,794,406; Dutch patent 21,982, French patent 654,416.) 


Pom. THIOCYANATES, DI~, 7 SCN 
RCH: 
son 


Synonym: Dirhodanide 


Thiocyanates containing two thiocyanate groups attached to one carbon 
atom are more active insecticidcos than monothiocyanates or those with two 
thiocyanate groups on different carbons and do no harm to even very sensi- 
tive plants. They may be used as sprays in 1 to 5 yvercent dispersion with 
Turkey red oil and as dusting agents with powdered materials such as talc, 
ashes, or calcium arsenate containing powders. (German patent 545,740.) 


192. THIOCYANATES, POLY- 
SALic 


1 (cHpscn) 
oh 
“Here Alk stands for an alkyl radical, X for 1 or 2 and R for hydrogen, 


halogen or an alkyl radical. These aa possess insecticidal propor- 
Gries.) (U.S. patent 1,841,458. ) 


Aromatic thiocyanates containing one or more methoxy groups and more 
than one thiocyanate group are claimed as insecticides in British patent 
oe20,910. 


Organic polythiocyanates, their derivatives and substitution products 
are extraordinarily active insecticides. (U. S. patent 1,815,816; Dutch 
patent 21,982; French patent 654,416.) 

Aromatic compounds containing more than one thiocyanate group are very 
active insecticides and mothproofing agents. They are odorless and harm 
neither plants nor the mucuous membranes of persons. They can be used in 
aqueous emulsions, in colloidal form as dusting powders or dissolved in 
organic solvents. (German patent 601,135.) 

193. THIOCYANIC ACID,  HSCN 
it 

Synonym: Rhodanwasserstoffsaure 

M. pe 5Y Ge 

Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons showed slight or no toxicity either alone at concentrations of 1.8 and 
o.O mee per liter of air for 25 minutes or as an auxiliary gas wilh nyarc— 
Genicacic. | \Cupplesses alictc.) 

194. THIOCYANIC ACID, 2~(2'-ALKOXYETHOXY) ETHYL ESTERS, ROCHaCHp0CHaCHeSCN 


Synonym: beta-thiocvano derivative of the mono-alkyl ethers of diethyl- 
ene elyool. 


The alkyl group may be any one of low molecular weight such as methyl, 
ethyl, propyl, butyl, ete. (U. 8. patent 1,808,893; British patent oclm-o., 
French patent 696,526.) 

195. THIOCYANIC ACID, ALLYL ESTER, Clip =ClCiigSCN 

Synonym: Allylrhodanid 


Bep. 180-181° C. 


Allyl thiocyanate is an active contact poison and repellent for insects. 
(German patent 520,330.) 


196. THIOCYANIC ACID, AMINOANISYL ESTER, NHo 


So ey -SCN 
Synonym: thiocyanoanisidine 


A Bia panbes aa possesses insecticidal properties. (German patent 
DOe soles : 


197. THIOCYANIC ACID, AMINONAPHTHYL BOTER, 


ven /\_-SCN 


Thiocyanonaphthylamine possesses insecticidal properties. (German 
pavent 562,672.) 


198. THIOCYANIC ACID, BUTYLINERCURIC ESTER, CaHghgSCN 


A mixture of 5 parts of butyl mercuric thiocyanate, 94 parts of calcium 
carbonate and 3 parts of diatomaceous earth is well adapted for dusting seeds 
(ore the ’spores of stinking smut. , {U. S.. patent 1,938,839.) 


199. THIOCYANIC ACID, AMINOPHENYL ESTER, NHo 


Gis -SCN 


Synonyms: thiocyanoaniline; Rhodananilin 


Two and five-tenths parts of thiocyanoaniline and 2.5 parts of benzyl- 
thiocyanate are dissolved in 10 parts of alpha-chloronaphthalene and 5 parts 
pa butyl alcohol. Sixty parts of an emulsifying agent are added, €. ge, a 
solution of 50 percent strength of the sodium salt of dibutylnaphthalene- 
sulpnonic acid or a soap. The mixture is then diluted to 100 parts by water. 
A solution of l-¢ percent strength of this stock preparation yields an ex- 
cellent spraying agent for exterminating bugs or lice. 


& mixture of 5 parts of thiocyanoaniline and 95 parts of talc, mixed 
wo form a.dusting agent, suliices to kill in a very short time the larvae 


and imagines of Piesma quadrata. (U. Se patent 1,794,046; Dutch patent 
21,982; French patent 654,416; British patent 317,525.) 


200. THIOCYANIC ACID, p-AMINOPIENYL ESTER, ie 


Synonym: p-thiocyanoaniline 


p-Thiocyanoaniline possesses insecticidal properties. (German patent 
562,672.) 


An aqueous spray containing 0.1 percent of n-thiocyanoaniline and 0.5 
percent of Penetrol killed 99.2 and 99.1 percent of Aphis rumicis on nastur- 
cium. ine Penetrol alone killed 24.) and 28.6 percent of the aphids. The 


p-thiocyanoaniline caused severe injury to the nasturtium plants. (Hartzell 
Paceiiacoton, 5, pp. 271, 27S.) 


201. THilvCYANIC ACID, AMIUOTOLYL ESTGR, NHo 


Synonym: thiocyanotoluidine 


Thiocyanotoluidine possesses insecticidal properties. (German patent 
562,672.) ager 


202. THIOCYANIC ACID, BENZal, ESTER;: ° ON 
SCN 


Synonym: Benuat nodes e 


Benzalthiocyanate isan se ee Petes eae harmless to plants. (German 
patent 545,740.) ; 


203. THIOCYANIC ACID, BENZYL ESTER, << Dcugsen 
Ere 


Synonym: Benzylrhodanid 
Mepe 41-3° 


- there was no apparent toxicity to goldfish at concentrations of 3.36 
Rule Gu Gece 10. ends oo ye 107° mole per liter. (Drake and Busbey, 3.) 


A solution,is made by stirring together, while heating, 144 parts of” 
colopnony, 68 parts of caustic soda lye (25 percent strength), 100 parts of 
alcohol, 82 parts of the first runnings. of benzene distillation, 28 parts of 
water and 2O parts of benzyl thiocyanate... A 4 percent solution of this stock 
preparation constitutes a spraying agent for exterminating insects which 
winter in «cellars or the like. 


Two and five-tenths parts of aniline thiocyanate and 2.5 parts of 

benzylthiocyanate are dissolved in 10 parts of alpha-chloronaphthalene and 
parts of butyl alcohol. Sixty parts of an emulsifving ‘agent (e. g. a 

oO percent solution of sodium dibutylnaphthalenesulphonate or 4 soap) are 
added. The mixture is then diluted to 100 parts by water. A solution of 1 
to 2 percent of this stock. solution is a spraying agent for bugs and lice. 
(British patent 317,525; Dutch patent 21,982; French patent 654,416; U. S. 
patent 1,794,046.) 

A mixture of 5 parts benzylthiocyanate and 95 parts tale used as a 
dusting agent suffices to kill in a very short time the larvae and imagines 
of Piesma quadrata. 


Benzylthiocyanate in a 1 percent aqueous-acetone emulsion kills, at 
most, 80 percent of green plant lice, and even at this concentration burning 
of ae leaves starts. German patent 501,135.) 


i 
C7 
on 

j 


One-tenth percent benzylthiocyanate used as a spray killed all plant 
lice. 

POMEeoume Olea Ge DenzylUiiocyanate, 5 cc. pyridine and 10 ec. Turkey 
red oil can be used as 4.1 to. 2 percent spray. A mixture of 2 parts benzyl- 
thiocyanate and 98 parts talc, dusted on plants, serves to protect against 
ground fleas, and, mixed with seeds, prevents their being eaten by birds. 
Ants can be permanently driven away from trees by treating the places most 
frequented by them with a 5 -pereent. solution of .benzylthiocyanate in carbon 
tetrachloride. (German patent 020 5350. ) 


Benzyl thiocyanate dissolved in acetone to which a wetting agent sol- 
Eble iacetone, 6. £. foe fe gee POOR S geid, is addéd, and, di- 
uved with water to a concentration of 5:1,000 kills plant lice on green 
plants but the leaves wegin to char. A 1 percent emulsion killed 70 percent 
OF green plant lice on cucumber; 0.5, L-and 2 percent emulsions killed SO 
80 and 100 percent respectively of green plant lice on cenerarie. (british 
patent 325,910.) 


An aqueous spray containing 0.1 percent of benzyl thiocyanate and 0.95 
percent of Penetrol killed 91.7 and 81.6 percent of Aphis rumicis on nastur- 
tium. The Penetrol alone killed 20.0 and 26.9 percent of the aphids. The 
ne thiocyanate formed a poor emulsion. (Hartzell ei Wilcoxon, 5, pp. 271, 
e156 


/ 


204. THIOCYANIC. ACID,. 6(7)BROMO-ISOPHTHALAL ESTER, 





a 
SCN 


Synonyms: Omega, omega, omega prime, omega prime-Tetrathiocyano-p-(?) 
: Lromosm-xylone; omega, omega, omega: prime, omésa prime- 


Petrarnodan-p-(*) brom-m-xylol 


Used as a 2 percent dusting powder at the rate of O.15 mg. per sqo<cm. 
of leaf surface, and wsing 160 plant lice in each case, this compound gave 


b) 


the following results in 24 hours: 


Dead 80 84 £487 
Crippled O me a 
Living AOS es) S 


(German patent 548,091.) 


ee 


205. THIOCYANIC ACID, 2-(2'-BUTOXYETHOXY) ETHYL ESTER, CyHgOCHyCHp OCHo CHa SCN 


About 1 ¢. of the compound is dissolved in sufficient organic solvent, 
@. g. kerosene, to make the total volume 100 cc. If the resulting solution 
is sprayed in a room containing flies, the flies are practically completely 
eliminated within a very short period. (U.S. patent 1,808,893; British 
patent 361,900; French patent 696,326.) 


A solution of about 1 g. of the bota-thiocyano derivative of the mono- 
butyl ether of diethyleneglycol in sut'ficient organic solvent to make 100 cc., 
wnen sprayed in a room. containing flies, kills all the flies in 5 minutes. 
(German patent 562,672.) 


206. THIOCYANIC ACID, 2-BUTOAYLETHYL ESTLR, C,H,OCH>CHoSCN 
Synonym: beta-thiocyanoethyl butyl ether 


This compound can be satisfactorily employed in solutions or mixtures 
of considerable dilution as an insecticide. (U. S. patent 1,808,893; British 
patent 361,900; French patent 696,326.) 


207e THIOCYANIC ACID, neBUTYL ESTER, CH,CH SCN 


3 oCHy Ch 


ra 
Bep ° 180-183° Ge 


In fumigation tests against red scale (Chrysomphalus aurantii Mask.) 
on lemons, a concentration of 3.8 mg. per liter in conjunction with 1.5 mg. 
per liter of hydrocyanic acid for 25 minutes at 25° C. gave a scale survival 
(resistant stages) of 2.7 percent. Scale exposed to a saturated atmosphere 
for 25 minutes at 25° C. showed a survival of 71 percent. ({(Cupples’et aly, aes) 





An aqueous spray containing O.1 percent of n-butyl thiocyanate and 0.5 
percent of a spreader (Tanoyl) killed 33.3 and 31.0 percent of Aphis rumicis 
on nasturtiums. The spreader (Tanoyl) alone killed 23.1 and 22.5 percent of 
the aphids. (Hartzell.and Wilcoxon, 5, p. 272.) 


208. THIOCYANIC ACID, m-CHLOROBENZAL ESTER, Cl 
u SCN 
aA. 
Cok 
— SCN 


Synonyms: m-chlorobenzalthiocvanate; m-Chlorobenzalrhodanid 


Used as a 2 percent dusting powder at the rate of 0.16 mg. per sq.-cm. 
of leaf surface, and using 100 plant lice, m-chlorobenzalthiocyanate gave the 
following results in 24 hours: 


Dead 55 og 
Crippled 0 i 
Living 45 40 


(German patent 548,091.) 


eo ee 


m-Chlorobenzalthiocyanate used a 2 percent dusting powder at the | 
rate of 0.16 mg. per sq.-cm. of leaf surface killed 55 out of 100 plant lice. 
(German patent 545,740.) ana 


209. THIOCYANIC ACID, CHLOROBENZYL ESTER, ) Cl 
| | C Kargsox 


A 1 percent solution of chlorobenzylthiocyanate in carbon tetrachloride 
ts an active agent for exterminating flies and gnats in closed rooms. 
German patent 520,330. ese 


210. THIOCYANIC ACID, 2-CHLORO-6-METHOXY-p-XYLYL ESTER, Cl 


wostgn <>) gs 


Synonyms: l-methoxy-3-chloro-4,6-xylyldithiocyanate; 1-Methoxy-3- 
chlor-4,6-xylyl-dirhodanid 


1-Methoxy-3-chloro-4,6-xylyldithiocyanate used as a 2 percent dusting 
powder at the rate of 0.16 mg. per sq.-cm. of leaf surface killed 17 out of 
100 plant lice. - (German patent 545,740.) 


Five-tenths part of l-methoxy-3-chloro-4,6-xylyldithiocyanate dissolved 
in acetone, a wetting agent added and made up to 1000 parts with water, equals 
Breovime it 10S Action on plant lice on green plants, At a@ concentration of 
Cel perecu, It kills 100 percent of preen plant lice on cinereria, cucimber, 
etc. ‘(German patent 501,135.) 


Five-tenths part by weight of the reaction product from l-methoxy-35- 
ehloro-4,5-xylyldichloride and ammonium thiocyanate is dissolved to 1000 
parts by weight and used for the destruction of leaf lice on green plants. 
The action of the product in this concentration reaches that of nicotine. A 
O.1 percent emulsion killed 100 percent of green plant lice on cineraria. 
(British patent 325,910.) 


2li. THIOCYANIC ACID, m-CYANOBENZAL ESTER, SCN 
CH 


ae 


ae 
Cl 
Synonyms: m-Cyanobenzalthiocyanate; m-Cyanbenzalrhodanid 


M-Cyanobenzalthiocyanate is an active insecticide harmless to plants. 
(German patent 545,740.) 


212. THIOCYANIC ACID, 2,5-DIMETHOXY-p-XYLYL ESTER, OCH, 
NCSH2C CHaSCN 
OCH 


Synonyms: 1,4-dimethoxy-2,5-xylvldithiocyanate; 1,4-Dimethoxy-2,5- 
xylyldirhodanid 


Mipec Lio? 


One part of 1,4-dimethoxy-2,5-xylvldithiocyanate. is dissolved in 4 
parts of acetone, a wetting agent, e. g. soap, added, and the solution 
diluted to 1000 parts with water. The resulting emulsion, even at a concen- 
tration of 0.2 to 0.3 percent of the dithiocvanate, entirely eradicates green 
plant lice on green plants:‘such as cinereria or cucumber, without harming the 
plants. (German patent 501;155.) 


One part by weight dissolved in 4 parts by weight of acetone, to which 
a wetting agent soluble in-acetone, (e. g. isobutylnaphthalenesulphonic acid), 
is added, and diluted with water to 1000 parts by weight, kills plant lice on 
green plants without injury to the plants. (British patent 525, 910e 


(CH) nC sen 


213. THIOCYANIC, ACID, p-DIMETHYLAMINOPHENYL ESTER, 


Synonym: p-Thiocyano-N-dimethylaniline 
Mepe tio ro° Cre 


A mixture of 10 parts of p-thiocyanodimethyl aniline and 90 parts of 
inert solid material, e. g¢ calcium carbonate, talc or kiéselguhr, kills in- 
sects, e. g. clothes moths, in a very short rane when brought into contact 
with them. (German, patent 562,672.) 


The toxicity to goldfish at various concentrations was tested and the 
results expressed in the form of a survival time curve. A typical rectangu- 
lar hyperbolic curve was obtained. At concentrations of about 2.8 x 107 
mole per liter and up the fish were killed in about 60-90 minutes. Below 
that concentration the toxicity decreases rather rapidly and practically dis- 
appears at about 0.4 x 107° mole per liter. (Drake and Busbey, 3.) 


214. THIOCYANIC ACID, DIMETHYL ARSENO DERIVATIVE, CHz 


Nas-Scn 
CHz~ 


Synonyms: cacodylthiocyanate; Kakodylrhodanid 


Cacodylthiocyanate is used as an insecticide. (German patent 520,330.) 


THIOCYANIC ACID, 2,4-DINITROPHENYL ESTER, 
aie , ae 


NOs 


215. 


Mao. ae Use 


2 54- -Dinitrothiocyanobenzene possesses insecticidal properties. (German 
patent 082,672. ae 


ee 


216. THIOCYANIC ACID, 2-(2'-ETHOXYETIOXY) ETHYL ESTER, CoHs50CHpCHo0CHeCHoSCN 


Synonym: thiocyanate of the monoethyl ether of diethylene glycol 


About 1 g. of the compound is dissolved in sufficient water to make the 
total volume 100 cc. A small amount, e. g. 1/2 percent, of neutral’soap may 
be added. If the resulting solution is sprayed in a.room containing flies, 
the flies are usually practically completely eliminated in a very short per- 
dod, ¢. gs 5 minutes. 4(U.S. patent 1,808,893; British patent. 361,900;) French 
patent 696,326; German patent 562,672. 


el7. THIOCYANIC ACID, 2-ETHOXYETHYL ESTER, Cilg CHp OCH» CH SCN 


Synonym: beta-thiocyanoethyl ethyl other 


An aqueous spray containing 0.1 percent of beta-thiocyanoethyl ethyl 
ether and 0.5 percent of Penetrol killed 71.0 percent of Aphis rumicis on 
nasturtium. The Penetrol alone killed 47.2 and 34.3 percent of the aphids. 
Cieeizelliend Wilcoxon, 5, p. 273.) 


Pies 1HhLOGTANIC ACID, BETHYL ESTER, CH,CH, SCN 
us a 
" F 
Synonym: Athylrhodanid 


Been cae 0. 


Ethyl thiocyanate admixed with 0.2 percent HCN in air shortened the 
time required for 100 percent kill of ladybird beetles (Hippodamia convergens 
Guerin) to 15 minutes or less. ‘Two-tenths percent HCN alone requircd 25 
minutes.  (rroatt et al.,.15..) 


In fumigation tests against red scale (Chrysomphalus aurantii Mask.) 
on lemons, a dosage of 3.5 mg. per liter for 25 minutes at 25° C. gave a scale 
survival {all stages) of 38 percent. A dosage of 4.8 mg. per liter for 25 
Migibes ac 25°8C. killed all of the scale. {Cupples et al., 2.) 


The m. le. de as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 100 mg./liter. (Roark and Cotton, 18. 


The lethal concentration as a fumigant in glass flasks against the 
rice weevil (S. oryzae L.) is 2 1bs./1,000 cu, ft, ‘and against the granary 
weovil (S. granarius Ea on /2 lbs. /1,000 cu. ft; againet the flour weevil 
(Tribolium confusum Fab.) 2 1lbs./1,000 cu. ft. (Neifert et al., 13, p. 8.) 


A mixture of 5 cc. ethylthiocyanate and 10 ec. Turkey red oil is 
used as a 1 to 2 percent spray against animal pests. (German patent 520,330.) 


219. THIOCYANIC ACID, ETHYLIDENE ESTER, pon 
CHzCH 
No 
SCN 
Synonym: Athylidenrhodanid 


Ethylidenethiocyanate is an active insecticide harmless to plants. 
(German patent 545,740.) 


220. THIOCYANIC ACID, GUANIDINE SALT, NHC (=NH)NHgSCN 

Synonym: Rhodanguanidin 

Roots dipped in a 0.5 percent aqueous solution of thiocyanoguanidine 
still contained live lice after 23 hours. In a 4 percent solution they still 


contained a few live lice after 17 hours. (Holi rune, 6359p. 322.) 


eel, THIOCYANIC ACID, HYDROXYNAPHTHYL ESTER, 





Synonyms: thiocyanohydroxynaphthalene; Rhodanoxynaphthalin; Hydroxy- 
naphthalenethiocyanate 


Thiocyanohydroxynaphthalene is very active in destroying insects. 
(U. S. patent 1,794,046; Dutch patent 21,982; French patent 654,416. ) 


Oxynaphthalene thiocyanates possess insecticidal properties. (British 
patent 317,525.) 


2eee THIOCYANIC ACID, ISOPROPYL ESTER, Cig 
\ 

CHSCN 
CHg 


Synonyms : Thiocyansaure-isopropylester; Isopropylrhodanid 
Bap. 149-151° 


The minimum concentration, 19 mg. ~( liters tested as a fumigant against 
rice weevils (Sitophilus oryga L.) in wheat killed 100 percent in 24 hours. 
(Roark and Cotton, 18, p- 33, ) 


In fumigation tests against red scale (Chrysomphalus aurantii Mask.) 
on lemons, a dosage of 6.5 mg. per liter for 25 minutes at 25° C. gave a scale 
survival (all stages) of 40 percent. (Cupples et al., 2.) 


223. THIOCYANIC ACID, 2-(2'-METHOXYETHONY) ETHYL ESTER, CHg0CHgCH20CHeCHSCN 


Synonym: .beta-thiocyano. derivative of the monomethylether of diecthyl- 
eneglvycol 


The beta-thiocyano derivative of the monomethyl ether of diethylene- 
glycol possesses insecticidal properties. (German patent 562,672.) 


224. THIOCYANIC ACID, e@-METHOXYETHYL ESTER, CHg0CHoCHoSCN 


Synonym: beta-thiocyanoethyl methyl ether 


An aqueous spray containing Q.1 percent of beta-thiocyanoethyl methyl 
ether and 0.05 percent of Penetrol killed 86.7 and 86.5 percent of Aphis rumicis 
on nasturtium. The Penetrol alone killed 16.2 and 21.3 percent of the aphids. 
\Hartze.) and Wilcoxon, 5, p. 273.) 


oy eM 
225. THIOCYANIC ACID, 6-METHOXY~m-XYLYL ESTER, OCH 


CHeSCN 
CHa SCN 


Synonyms: l-methoxy-2,4-xylyldithiocyanate; 1-Methoxy-2,4-xylyldi- 
rhodanid 


ieee UT la 7ee 


One part of l-methoxy-2,4-xylyldithiocvanate is dissolved in 4 parts 
of acetone, a wetting agent, 6. g. soap, added, and the solution diluted to 
1000 parts with water. The resulting emulsion, even at a concentration of 
0.2 to 0.3 percent of the dithiocyanate, entirely eradicates green plant 
lice on green plants such as cineraria or cucumber, without harming the plants. 
(German patent 501,135.) 


One part of the substance (by weight) is dissolved in 4 parts of 
acetone, to which a wetting agent soluble in acetone, (e. g. isobutylnaphtha- 
lene-sulphonic acid), is added and the solution is diluted with water to 1000 
parts by weight. The emulsion thus obtained kills plant lice on green plants 
without injury to the plants. A 0.25 percent emulsion killed 100 percent of 
green plant lice on cucumber. A 0.5. percent emulsion killed .100 Pee con on 
green plant lice on cineraria. (British patent 325,910.) 


2262 THIOCYANIC ACID, METHYL ESTER, © CHgSCN 


Synonyms: Thiocyansaure-methylester; Rhodanmethan; methylthiocyanate ; 
Methylrhodanid 


Bepe 133° 


The m. 1. d. as a fumigant against rice weevils (Sitophilus oryza L.) 
exposed 24 hours in wheat is 64 mg. /liter. (Roark and Cotton, 18.) 


The lethal concentration as a fumigant against the rice weevil (Ss. 
oryza L.) is 0.2 1b./1,000 cu. ft., against the granary weevil (S. granarius 
i) 0.5 A on/ ls 000 cu. ft., and against the flour weevil (Tribolium confusum 
Ba OS hb. oi, Chee nied ee ec en Sn cea ee Crit hee, Wear meas 


In fumigation tests against red scale (Chrysomphalus aurantii Mask.) 
on lemons, 2 dosage of 6.6 mg. per liter for 30 minutes at 25° Cy with 1.5 
mg. per liter of hydrocyanic acid during the last 24 minutes gave a scale 
survivel (resistant stages) of O49 percent. A dosage of 10 mg. per liter 
for 25 minutes at 25° C. gave a scale survival (all “gtages) of 0.3 percent. 
Methyl thiocyanate’ and hydrocyanic acid appear about equally effective in 
killing red scale, molecule for molecule, with methyl thiocyanate. having the 
superior efficiency in obtaining a complete kill. In some tests on citrus 
nursery stock, methyl thiocyanate proved inferior to hydrocyanic acid because 
OF greater injury to the foliage. (Cupples et al., 2.) 


~.62 - 
An aqueous spray containing 041 percent of methyl thiocyanate and 
0.5 pereent of a spreader (Tanoyl) killed 64.3 and 4342 percent of Aphis 
rumicis on nasturtium. The spreader alone killed 23.6. and 18,0 percent — of 
the aphids. (Hartzell arid Wilcoxon, 5, p. 272.) 


eel. THIOCYANIC ACID, WETUYLENE ESTER, SON 


Synonym: Methylenrhodanid 
Hsp. 102° C. 


Methylenethiocyanate is an active insecticide. patie oes to plants. 
/ 


(German a ae 545, 740.) 
Kg0S-C a dtipsct 


- 228. THIOCYANIC ACID, 4-hL.ETEYLTHIOLEENZYL ESTER, 


Synonym: 1-Mothylthiol-4-rhodanmethylbenzol 


Twenty-five hundredths part of 4emethylthiol-benzylthiacyanate was 
dissolved in ] part of acetone containing a wetting agent and diluted to 1000 


parts with water. The following results were obtained against plant lice on 
green leaves in 3 days: 


Percent active substance - Aetion on plant lice 
O.025 | All killed without damage to leaves 
0.02 We 


(German patent 506,085; U. S. patent 1,841,458.) 
229. THIOCYANTC ACID, 2-METHYLTHIOL-5-CHLOROBENZYL ESTER, SCHg 
-CHoSCN 
on 
Synonym: l-Methylthiol-4-chlor~2-rhodanmethylbenzol 
Msp. 60° 
This substance alone at a concentration of 0.5 percent was active 
against plant lice on cucumber. When emulsified with "nekalsaurem ammonium" 
it was active against lice on rose leaves at 0.125 percent wihtout damaging 
the leaves. (German patent 506,085; U, S. patent 1,841,458.) 
200. THIOCYANIC ACID, 2-METHYLTHIOL-5-METHYLBENZYL ESTER, SCH 
-CHpSCN 
Paw 


Synonym: 1l-Methylthiol-4-methyl-2-rhodanmethy]benzol 


meee 
Mepe be? 


Four-tenths part of é2-methylthiol-5-methylbenzylthiocyanate was 
dissolved in 2 parts of acetone containing a wetting agent, and diluted to 
100 parts with water. The following results were obtained against plant 
lice on green leaves in 3 days: 


Percent active substance Action on plant lice 


0.015 Entirely killed without damage to leaves 
0.012 yi 
0.045 " 
Q.129 : 


0.25 " 
The action of this material at a concentration of 0.015 percent is equalled 


by nicotine only at 0.06 percent. (German patent 506,085; U. S. patent 
1,841 458.) 


231. THIOCYANIC ACID, p-MORPHOLINE PHENYL ESTER, CHgCiig 


4 
ol N-€>-SeN 
CHpCHo~ Vite 


Rel asst 


p-Thiocyanophenylmorpholine possesses insecticidal properties. (German 
patent 562,672.) 


20¢. THIOCYANIC ACID, NAPHTHYL ESTER, 


Synonym: Naphthylrhodanid 


Naphthylthiocyanate is an active contact poison and repellent for 
insects. (German patent 520,530.) 


260. IZJHLIOCYANIC ACID, NITROBENZYL ESTER, NOo 


Cecuigson 


Two parts of nitrobenzylthiocyanate triturated with a mixture of' 5 
parts of liquid coumarone resin and 95 parts of ashes serves to combat ants. 
(German patent 520,330.) 


Synonym: Nitrobenzylrhodanid 


SCN 
. ifs 
234. THIOCYANIC ACID, 6(?)-NITRO-ISOPHTHALAL ESTER, CH 


SCN 
SCN 


cH 
‘son 


NOg (3) 
Synonyms: omega, omega, omega prime, omega prime-tetrathiocyano- 


p-(?) nitro-m-xylene; omega, omega, omega prime, omega 
prime-tetrarhodan-p-(?) nitro-m-xylol 


aS (625) eS 


Used as a 2. percent dusting powder at the rate of 0.16 mg. per sq.-cm. 
of leaf surface, this compound killed 82 out of 100 plant lice in ¢4 hours. 
At the rate of 0.32 mg. per sq.-om. it killed 11 out of 20 caterpillars in 
24 hours. (German patent 548,091.) 


255. THLOCYANIC ACID, 2-OCTYL ESTER, Clig (CHa) 5CHCH, 
SCN 
Synonym: 2é=-thiocyanooctane 


An aqueous spray containing 0.1 percent af 2-thiocyanooctane and 0.9 
percent of Penetrol killed 37.3 and 52.8 percent sf Aphis rumicis on nastur- 
tium. The Penetrol alone killed 25.3 and 13.9 percent of the aphids. 
(Hartzell and Wilcoxon, 5, p. 273.) 


236. THIOCYANIC ACID, 2-PHENOXYETHYL ESTER, 
C _ d-o-oHp 9801 


Synonym: beta-thiocyanoethyl phenyl ether 


An aqueous spray containing 0.1 percent of beta-thiocyanoethyl phenyl 
ether and 0.5 percent of Penetrol killed 93.6 and 94.5 percent of Aphis 
rumicis on nasturtium. The Penetrol alone killed 43.8 and 45.8 percent of 
the aphids. The beta-thiocyanoethyl phenyl ether caused slight injury to 
the nasturtium plants. _ (Hartzell and Wilcoxon, 5, pp.’ 271, 273.) 


237. THIOCYANIC ACID, 3-PHENOXYPROPYL ESTER, 
pe: CH,CH,SCN 


bce 
Synonym: gamma-thiocyanopropyl phenyl ether 


An aqueous spray containing 0.1 percent of gamma-thiocyanopropyl 
phenyl ether and 0.5 percent of Penetrol killed 98.0 and 95.7 percent of 
Aphis rumicis on nasturtium. The Penetrol alone killed 28.8 and 22.2 per- 
cent of the aphids. Of 15 organic thiocyanogen compounds tested, gamma- 
thiecyanopropyl phenyl ether was the most satisfactory considering both 
toxicity to Aphis rumicis and injury to foliage. The solution mentioned 
above was used to spray young coleus (Celeus blumei Benth.) plants badly 
infested with mealy bug (Pseudococcus citri Risso) and gave a kill of 98.0 
percent without injury te the plants. The same spray gave a kill of 100.0 
percent of red spider mite (Tetranychus telarius L.) on rose (Rosa sp.) 
without injury to the plants. The following plants were sprayed with the 
Ssolutien: nasturtium (Tropacolum minus L.), petunia (Petunia axillaris 
BSP.), English ivy (Hedera helix L.), eggplant (Solanum melongona L. var. 
esculentum L.), balsam (Impatiens balsamina L.), Jerusalem cherry (Solanum 

seudocapsicum L.), cabbage (Brassica oleraca L. var. capitata L.), potato 
UME CHER ok, celetememncr: = ene nivel ee 
shining club-moss (Lycopodium lucidulum Michx.), geranium (Pelargonium goss 
buckwheat (Fagopyrum esculentum Moench) , gladiolus (Gladiolus Spel, eericen 
marigold (Tagetes erecta L.), cosmos (Cosmos bipinnatus Cav.), salvia 
(Salvia splendens Ker.), heliotrope (Heliotropium peruvianum L.), and 


cotton (Gossypium hirsutum L.). No injury to foliage was observed except 
in the case of buckwheat. 




















& GB & 
Tests with the cockroach (Feriplaneta americana L.) and with meal 
areas eeieteninnimeenet taemeeee tee ahansend tadedent per serememmneteneeiaaammena “ 
worm larvae (Tenebrio molitor L.) siowed that this compound causes injury 
to the central nervous system accompanied by paralysis. (lartzell and 
Waveoxon, 5, po. 272, 212.) 


258. THIOCYANIC ACID, PHENYL ESTER, pose 
: g “Y-son 
Synonym: benzene thiocyanate 


Bop. 2329.0. 


Phenylthiocvanate possesses insecticidal properties. (German patent 
Deen Toe) 


The toxicity to goldfish at various concentrations was tested and the 
results expressed in the form of a survival time curve. A typical rectvanguq 
lar hyperbolic curve was obtained, At soncentrations of about 2.9 x 10 
mole per liter and above the fish were killed in about 30-90 minutes. Below 
that concentration the toxicity decreased rather rapidly, disappearing at 
about 0.7 x 10“ mole per liter. (Drake and Busbey, 3.) 


Used as a spray ac¢ainst plant lice, 0.5 percent of phenylthiocyanate 
kidled all the lice while with 0.85 percent a few survived. A calcium 
arsenate dusting powder, which contained an adhesive agent, was mixed with 
O.1 percent phenylthiocyanate. The thiocyanate had a corrosive action on 
the mucous inembrane and prevented the taking of the arsenical by higher 
animals. (German patent 520,330.) 


An insecticide contains 5 parts of benzene thiocyanate and 95 parts 
of taic powder. -(U. S. patent 1,794,046.) 


An aqueous spray containing 0.1 percent of phenyl thiocyanate and 
0.5 percent of a spreader (Tanoyl) killed 24.5 and 23.4 percent of Aphis 
rumicis on nasturtium. The spreader alone killed 16.3 and 20.8 percent of 
the aphids. (Hartzell and Wilcoxon, 5, -p. 272.) 


269. THIOCYANTC ACID, ].-PHENYL-2-THIOCYANOETHYL ESTER, SCN 


Ctaciigsen 


Synonyms: styroldithiocyanate; > styrenedithiocyanate; Styroldirhodanid 
Mepe lOl+102° C. 


Styroldithiocyanate possess insecticidal properties. (British 
Patent 517,525. ) 


A mixture of 5 parts of styroldithiocyanate and 95 parts of talc 
forms a dusting agent that suffices to kill in a very short time the larvae 
and imagines of Piesma quadrata. (U. S. patent 1,815,816; Dutch patent 
21,982; French patent 654,216.) 


240, ThIOCYANIC ACID, PICOLINE ESTER, Cell,NCH(SCN)o9 
Synonym: Picolindirhodanid 


Picolinedithiocyanate is an active insecticide harmless to plants. 
(German patent 545,740.) 


£41. THIOCYANIC ACID, 2- (2' sPROPOXYETHOXY) BETHYL ESTER, C »H OCH oC Hp0CHoCHoSCN 


Synonym: beta-thiocyano derivative of the monopropylether of 
diethylene glycol 


The beta-thiocyano derivative of the monopropyl ether of diethylene 
pes possesses insecticidal properties. (German patent 562,672.) 


242. THIOCYANIC ACID, PYRIDYL ESTER, aint 
Al i , 1 


Pyridylthiocyanate is an active LEASES poison and repelient for in- 
sects. (German patent 520 ay 


245. THIOCYANIC ACID, TERBPHTHALAL ES TER, NCS SCN 


WN Aa 
Ho ort 
Ncs SCN 


_ Synonyms: Omega,omega,omera prime,omega prime-tetrathiocyano-p-xylene; 
. omega,omega,omega prime, omega prime-tetrarhodan-p-xylol 


Used as a 2 percent dusting powder at the rate of 0.16 mg. per sq.- 
cm. of leaf surface, and using lOO plant lice in each case, this compound 
gave the following results in 24 hours 

Deo 0 ame 78 80 

Crippled 5 10 Le 

Tivange (coe ie ) 
(German patent 548,091.) 


244, THIOCYANIC ACID,2-THIOCYANO ETHYL ESTER, NCSCH,CH.SCN 


u 
Synonyms: ethylene dithiocyanate; Athylendirhodanid 
Mevie eu. is 


Ethylene dithiocyanate Se aoay insecticidal properties. (British 
patent 317,526.) , 


A mixture of 5 parts of ethylenedithiocyanate and 95 parts of tale are 
mixed to form a dusting agent. This suffices to kill in a very short time the 
larvae and imagines of Piesma quadrata. (U. S. patent 1,815,816; Dutch patent 
21,982; French patent 654,416. 


Seis a ties 
2456 0 smyPeAYLET SS OMHGA, OMEGA-TETRATHTIOCYANO-, 


Synonyms: 0O,m,p-omega-tetrathiocyanoxylenes; 0,m,p-omega, omega- 
Tetrarhodanxvlole 


O,m,p-Omega, omepa-Tetrathiocvanoxylenes or their halogen, hydroxy, 
alkoxy, acyloxy, cyano or amine derivatives are especially active insecti- 
cides. (German patent 548,091.) 


“REACTION PRODUCTS OF TINKNOWN STRUCTURE PROM HALOGENATED KETONES AND ALKALI 
METAL THIOCYANATES. 


246. ACETONE, CHLORO-, REACTION PRODUCT WITH POTASSIUM TITTOCYANATE. 


A 5 percent trituration of the reaction product cf chloracetone and 
potassium thiocyanate with silicified tobacco serves as a dusting agent. 
(German patent 553,856.) | 


247. ACETONE, ALPHA, ALPHA-DICHLORO-, REACTION PRODUCT WITH ALKALI THIO- 
(GNE ANA A Nee 


The reaction product of alpha,alpha-dichloroacetone and an alkali thio- 
cyanate in alcohol or acetone is a very active insecticide. (German patent 
bo 06..,) 


248, ACHTONE, ALPHA, ALPHA PRIME-DICHLOURO-, REACTION PRODUCT WITH ALKALI THIO- 
C TANATE ° say 


The reaction product of alpha,alpha prime-dichlorodcetone and an alkali 
thiocyanate in alcohol or acetone is a very active insecticide. (German 
patent 553,856.) 


249. ACETOPHENONE, OMEGA-BROMO-, REACTION PRODUCT WITH ALRaLI THIOCYsANATE. 


The reaction product of omega-bromoacetophenone and an alkali thio- 
cyanate. in alcohol or acetone is a very active insecticide. (German patent 
Emit etel ee) 


250. ACETOPHENONE, OMEGA-3ROWO-p-CHLORVU-, REACTION PRODUCT WITH ALKALI THIO- 
CYANATE. 


The reaction product of onega-bromo-p-chloroacetophenone and an alkali 
thiocyanate in alcohol or acetone is a very active insecticide. (German 
patent 553,856.) 


251. ACETOPHENONE, OMEGA-BROMO-3,4-DIHYDROXY~, REACTIONSPRODUCT WITH ALKALI 
THIOCYANAT 


The reaction product of omega-bromo-3 ,4-dihydroxyacetophenone and an 
alkali thiocyanate in alcohol or acetone is a very active insecticide. (German 
patent 553,356.) 


es Gis & 


202, ACETOPHENONECARBOXYLICACID, OMEGA-BROMO-, REACTION PRODUCT WITH ALKALI 
THIOCYANATE. 


The reaction product of omega-bromoacetophenonecarboxylic acid and an 


alkali thiocyanate in alcohol or acetone is a very active insecticide. 
(German patent 553,856.) 


2056 ALKALI METAL THIOCYANATES, REACTION PRODUCTS WITH HALOGENATED KETONES. 


The products of reaction between an alkali thiocyanate and halogenated 
ketones in an organic solvent are very active insecticides. Ketones 
specifically mentioned are chloroacetone, alpha,alpha-dichloroacetone, 
alpha,alpha prime-dichloroacetone, alpha,alpha prime-dichloromethylethyl- 
ketone, alpha,alpha-cichloromethylethyl~ketone, alpha,beta prime-dichloro- 
methylethylketone, bromoisovalerylketone, alpha,alpha-dichlorodiethylketone, 
dichlorocyclohexanone, bromomethylcyclohexanone, dichlorodiacetonealcohol, 
trichloromesityloxide, chlorinated phorone, chlorocamphor, omega-bromo-_ 
acetophenone, omega=bromo=p-chloroacetophenone, omega-bromo-3,4-dihydroxy- _ 
acetophenone, omega-bromoacetophenonecarboxylic acid, chloropyrazolone. 
(German patent 553,856.) 


2504. é=-BUTANONE, 1,1-DICHLORO-, REACTION PRODUCT WITH ALKALI THIOCYANATE. 
The reaction product of alpha,alpha-dichloromethylethylketone and an 


alkali thiocyanate in alcohol or acetone is a very active insecticide. 
(German patent 553,856.) 


205. 2=-BUTANONE, 1,3-DICHLORO-, REACTION PRODUCT WITH SODIUM THIOCYANATE. 

A 10 percent solution of the reaction product of alpha, alpha prime- 
dichloromethylethylketone and sodium thiocyanate in 50 percent acetone is 
sprayed in 1 percent solution. (German patent 553,856.) 

206. 2-BUTANONE, 1,4-DICHLORO-, REACTION PRODUCT WITH ALKALI THIOCYANATE. 

The reaction product of alpha, beta prime-dichloromethylethylketone 
and an alkali thiocyanate in alcohol or acetone is a very active insecticide. 
(German patent 553,856.) 

207. CAMPHOR, CHLORO-, REACTION PRODUCT WITH ALKALI THIOCYANATE. 


The reaction product of chlorocamphor and an alkali thiocyanate in 
alcohol or acetone is a very active insecticide. (German patent 553,856.) 


258. CYCLOHEXANONE, BROMOMETHYL-, REACTION PRODUCT WITH ALKALI THIOCYANATE . 
The reaction product of bromomethylcyclohexanone and an alkali thio- 


cyanate in alcohol or acetone is a.very active insecticide. (German: 
patent 553,856. ) 


ma (EME 
259. CYCLOHEXANONE, DICHLORO-, REACTION PRODUCT WITH SODIUM THIOCYANATE. 


A mixture of 5 parts of the reaction product of dichlorocyclohexanone 
with sodium thiocyanate in 45 parts of coal-tar oil, emulsified with Turkey 
red oil and rosin soap, is sprayed in a 1 to 5 percent emulsion. -(German 
Batent 5535,856,) 


260. ISOVALERYLKETONE, BROMO-, REACTION PRODUCT WITH ALKALI THICCYANATE. 


The reaction product of bromoisovalerylketone and an alkali thio- 
eyanate in alcohol or acetone is a very active insecticide. (German patent 
553,856.) 


261. iMESTTYLOXIDE, TRICHLORO-, REACTION PRODUCT WITH ALKALI THIOCYsNATE. 


The reaction product of trichloromesitvloxide and an alkali thiocyanate 
in alcohol or acetone is a very active insecticide. (German patent 553,856.) 


262. 2=-PENTANONE, 4-HYDROXY-4-METHYL-DICHLORO-, REACTION PRODUCT WITH ALKALI 
THIOCYsNATE . 


Synonym: Dichlorodiacetonealcohol 


The reaction product of dichlorodiacetonealcohol and an alkali thio- 
eyanate in alcohol or acetone is a very active insecticide. (German 
patent 553,856.) 


263. S=PENTANONE, 2,2-DICHLORO-, REACTION PRODUCT WITH ALKALI THIOCYANATE. 


The reaction product of alpha,alpha-dichlorodiethylketone and an 
aikali thiocyanate in alcohol or acetone is a very active insecticide. 
Sey de \ 
(German peeat BS oi, G6 +.) 


264. PHOROKE, CHLORINATED, REACTION PRODUCT WITH ALKALI THIOCYANATE. 


The reaction product of chlorinated phorone and an alkali thiocyanate 
in alcohol and acetone is a very active insecticide. (German patent 553,858.) 


265. PYRAZOLONE, CHLORO-, REACTION PRODUCT WITH ALKALI THIOCYANATE. 


The reaction product of chioropyrazolone and an alkali thiocyanate 
in alcohol or acetone is a very active insecticide. (German patent 
553,856.) 

LSOTHIOCYANATES 
266. ISOTHIOCTANIC ACID, ALLYL ESTER, CHa=CHCHoNCS 


Synonyms: mustard oil; Senfol; Allylsenfol 


Beps 150.7° C. 


A mixture of 1 kg. mustard oil, 5 kg. distilled spirits and 1000-2000 
kg. of "Moosschleim" (made by heating Iceland moss in water for 1 hour at 
the rate of 2 kg. moss to 100 liters water,) is recommended for use on fruit 
trees and vines: (Holirung, 6, p. 325.) 


ry is 


Twelve~liundredths mg. per liter of allyl isothiocyanate were required 
to kill house flies (Musca domestica L.) in 400 minutes. (Moore, 9) 


The concentration of allyl isothiocyanate toxic to wireworms (genus 
Aeriotes) is 0,074 to 04030 mg. pet liter of Rit nls 75 to 0.4 millionths of a 
en) E 
grain molecule per liter] in 1000 minutes at 15 (pp. 204,208.) This 
was the most toxic compound tested. eels and Roberts, 20.) 


The addition of an irritant such as mustard oil to petty acid ir. 
fumigating stimulates molting insects to ating respiratory activity, thus in- 
creasing the efficiency of the Process. The irritant also has a toxic power 
against insects. (U. S. patent 1,381,586.) 


Allyl isothiocyanate on fresh beef liver was repellent to screw-worm 
flies (Cochliomyia mac macellaria Fab. ). When mixed with mineral oil, petrolatum 


or kaolin it appeared a “stronge r repellent than when undiluted. (Parman et 
Ares. Lo,epps 14,125.) 


Allyl isothiocyanate was repellent to house flies (Musca domestica L. )> 
green bottle flies (Lucilia spp.) and black blowflies (Phormia regina Meig.). 
Mixtures with kaolin (1:3) and with petrolatum (1:2) were also repellent to Ms 
domestica and Lucilia spp. ‘(Laake et al., 7, vp. 4, 8.) 


The vapor of mustard oil in air of 70 percent relative humidity was 
more toxic than carbon disulphide to naked Japanese beetle larvae. In moist 
soil infested with larvae, however, mustard oil did not penetrate in Bes 
concentration beyond a thin superficial layer of soil. 


Mustard oil was more toxic to naked Japanese beetle larvae immersed 
in a solution of it at 65° F. for 24 hours than was carbon disulphide. 
(Fleming, 4, pp. 614, 815.) 

The median lethal concentration (amount necessary to kill 50 percent) 
as a fumigant for wireworms (Limonius (Pheletes) galifornious Mann. ) was 0.16 
mg. per liter. The relative toxicity compared to carbon disulphide was 192.9. 
(Lehman, 8, p. 1060.) 


Allyl isothiocyanate at a concentration of 0.20 percent, (by weight) 
in air gave a partial kill of ladybird beetles (Hippodamia convergens Guerin) 
in 380 minutes. One-hundredths percent allyl isothiocyanate admixed with 0.2 
percent HCN shortened the time necessary for a 100 percent kill of the beetles 
to’'15 minutes, and 0.05 percent allyl isothiocyanate cut the time to 10 min~- 


utes. Two-tenths percent HCN alone required 25 minutes. (Pratt et al., 15.) 





Fumigation tests against red scale (Chrysomphalus aurantii Mask.) on 
lemons ehowed moderate toxicity both alone and as an in auxiliary gas with hydro- 
cyanic acid. (Cupples et al., 2.) 


The minimum concentration, 20 mg. ./liter, tested as a fumigant against 
rice weevils (Sitophilus oryzae L.) in wheat killed 100 percent in 24 hours. 


ee ee eee ee 


(Roark and Cotton, 19, p. 54.) 


a ee 


The minimum concentrations tested as a fumigant and found to kill 
100 percent of the rice weevil (S. oryza L.), tne granary weevil (S. 
granarius L.), and the flour weevil ‘(iribolium confusum Fab. ) and the larvae 
unctel. £6 


of the Indian meal moth (Plodia interpunctella itbn. ) yowas 0.0 "Db: /1000 CU. 
(Netrert st ales, pope ll, at. 


A mixture of 0.8 lb. allyl isothiocyanate with 5.3° 1b. CCl4g per 1000 
cue ft. killed all weevils and Plodia larvae in a box partly filled with 
fered. (Nedifert etal, 13, ps 25~) 


Mixtures of 0.3 lb. and 0.4 1b. allyl isothiocyanate with 12.3 lbs. 
CClq per 1000 cu. ft. did not kill all the weevils in wheat in a box car. 
Weatert 6b 61.413, peete) 


Oil of mustard possesses the property of preventing soil nematode 
(Heterodera schachti) larvae from slipping out of the cysts until such time 
as the sugar beets have become strong enough to withstand their attack. It 
may be placed in the soil in aqueous solution or emulsion or in admixture 
with an indifferent medium such as kieselguhr or earth. (British patent 
specification 249 POGOe) 
n=C eli NCS 


é 


267. ISOTHIOCYANIC ACID, n-AMYL ESTER 


BeDe Lo Sens L06 5D" G 


The toxicity to goldfish at various concentrations was tested and the 
results expressed in the form of a survival time curve. «a typical rectangu~ 
lar hyperbolic curve was obtained. At the higher concentrations (from about 
2.9 x 10°*° mole per liter and above) the fish were killed in about 120 min- 
utese Below that concentration the toxicity decreased quite rapidly, practi-~ 
cally disappearing at about 0.5 x 107 ° mole per liter. (Drake and Busbey, 
Oise) 


268. ISOTHIOCYANIC ACID, TERT.-AMYL ESTER, Cig 


CHgCHg-C-NCS 
Clg 


Bap. 164-7° C. 


There was no pEpAaos toxicity to goldfish at concentrations of con- 


centrations of 2.90 x 107°, 3.87 x 107°, 3.88 x 107, and 3.48 x 10° > mole 
per liter. (Drake and Busbey, 3.) 


269. ISOTHIOCYANIC ACID, BENZOYL ESTER, C4 ye 
C-NCS 


Synonym: Benzoyl isothiocyanate 


Bap. 128-31° at 15 mm. 


ipa 


The toxicity to goldfish at various concentrations was tested and the 
results expressed in the form of a survival time curve. A typical rectangular 
hyperbolic curve was obtained. At concentrations of about 2.5 x 107° mole 
per liter and above the fish were killed in’ about 50-60 minutes. Below that 
concentration the toxicity decreased and below about 2 x 107° mole per liter 
the results were quite erratic, the toxicity entirely disappearing at a 
Slightly lower concentration. (Drake and Busbey, 3, pe 2935.) 


270. ISOTHIOCYANIC ACID, ESTERS. 


Various isothiocyanates are toxic to red scale (Chrysomphalus aurantii 


Mask.) at moderate concentrations. They are more injurious than the thio- 
cyanates to citrus fruit and foliage. (Cupples et al., 2.) 


271. ISOTHIOCYANIC ACID, ETHYL ESTER,  CHgCiipNCs 
Bepe 1294319 c. 


In fumigation tests against red scale (Chrysomphalus aurantii Mask. ) 
on lemons, a dosage of 6.6 mg. per liter together with 1.5 mg. per liter of 
hydrocyanic acid for 25 minutes at 25° C. gave a survival (resistant stages) Ome 
3 percent. In another test a dosage of 7.6 mg. per liter together with 1.5 mge - 
per liter of hydrocyanic acid for 25 minutes at 25° C. gave a survival of 21 
percent. (Cupples et al., 2.) 


The minimum concentration, 20 mg./liter, tested as a fumigant against 
rice weevils (Sitophilus oryza L.) in wheat killed 100 percent in 24 hours. 
(Roark and Cotton, 18, p. 4.) 





alle «.’ ISOTHIOCYANTC ACID, ISOAMYL ESTER, CHz 
: » 
CHCHaCHeNCS 
CH 


B.py L90=2° Gs 


The toxicity to goldfish at various concentrations was tested and the 
results expressed in the form of a survival time curve. A typical rectangular 
hyperbolic curve was obtained. At concentrations from about 3.9 x 107° mole 
per liter and above the fish were killed in about 130 minutes. Below that con- 
centration the toxicity decreased rather rapidly, practically disappearing at 
about 0.7 x 107% mole per liter. (Drake ‘and Busbey, -3.) 


273» ISOTHIOCYANIC ACID, METHYL ESTER, | CHZNCS 

Beep. L193") CG. 

In fumigation tests against red scale (Chrysomphalus aurantii Mask. ) 
om lemons, a dosage of 7.4 mg. per liter of 1:1 mixture with methyl thio- 


cyanate for 25 minutes at 25° C. gave a scale survival (all stages) of 0.8 per- 
cent. (Cupples et al., 2.) . 


274. ISOTHIOCYANIC ACID, 3,4,5-TRIMETHOXYBENZOYL ESTER, OCH 


‘ 0 
1g00-€ oars 

:: 

OCH3Z 


synonym: trimethylgalloyl isothiocyanate 


A concentration of 1:10,000 in water killed 12 percent of culicine 
mosquito larvae in Y hours. (Campbell et al.. 1.) 


THIOPHENE DERIVATIVES 


275. DIBENZOTHIOPHEYE, aXe 


why 


Synonym: diphenylene sulphide 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours. A concentration of 1:40,000 killed 25 out 
of 50 larvae in 155 minutes, and all 50 in 420 minutes. In another test, 
1:40,000 killed 25 out of 50 larvae in 64 minutes and the clear filtrate from 
the same solution killed 25 out of 50 in 74 minutes. A concentration of 
1:100,000 killed 25 out of 50 larvae in 59 minutes and killed all 50 within 
Se nours.s 1:200,000 killed 25 out of 50 in 62 minutes, and 50 an 8 hours. 
and unpromising as compared to nicotine against Aphis rumicis. However, it 
was promising as compared to lead arsenate against Prodenia eridania and Ascia 
rapae. (Campbell et al., 1.) fae eT iets * os 





276. Ul-2-THIENYL MERCURY, ie ak 5, 
He 
aes 17 
a EN 
Synonym: alpha-mercury dithienyl 


Two parts of alpha-mercury dithienyl are mixed with 97 parts of calcium 
sulphate and 1 part of lime. The resulting mixture is a seed disinfectant. 


(Us S. patent 1,934,803.) 
Ay os 
CHzCOHg- | A 


Ss 


277. THIONAPHTHENE, ACETOXYMERCURI-, 


Synonym: acetoxymercuri-benzothiophene 


Acetoxymercuri-benzothiophene is a seed disinfectant. -(U. S. patent 
1,934,803.) 


278. THIOPHENE, i 


S 


Bep. 84° C, 


Fumigation tests against red scale (Chrysomphalus aurantii Mask « ) on 
lemons showed slight or no toxicity as an auxiliary gas with hydrocyanic acid. 
(Cupples et al., 2.) 


Hight and five hundred ninety-five thousandths mg. per liter of thio. 
phene were required to kill house flies (Musca domestica L.) in 400 minutes. 
19's THIOPHENE , o~ACETOXYMERCURI-5-HYDROXY| URCURI, 


(Moore, 9.) 
‘ 0 
go 
HOHg LY godin 
a 
1w) 


One part of 2-acetoxymercuri-5-hydroxymercurithiophene and 0.5 part of 
mercurized chlorophenol are intimately mixed with 96.5 parts of infusorial 
earth and 2 parts of charcoal. This dry mixture is a seed disinfectant. (U- 


Se patent 1,934,803.) 
( Akane, 
S 


Synonym: alpha-chloromercuri thiophene 


280. THIOPHENE, é-C.:ILOROMERCURI-, 


One and five-tenths parts of alpha-chloromercuri thiophene are intimately 
mixed with 97.5 parts of calcium carbonate and 1 part charcoal. The mixture 
obtained, when used for dusting seeds, gives control of many seed borne diseases. 


One part of alpha-chloromercuri thiophene and 0.5 part of 2,5-dichloro- 
mercuri thiophene are intimately mixed with 96.5 parts of bentonite and 2 parts 
Of charcoal. This product, dusted on seeds, controls seed born diseases. It 
can also be suspended in water and used for the wet treatment of seeds or other 
plant products. (U. S. patent 1,934,803.) 


281. THIOPHENE, 2-CHLOROMERCURI-4,5=DIMETHYL-, CHz 
| laa 


CH3 


2-Chloromercuri-4,5-dimethyl thiophene is a seed disinfectant. (U. S. 
patent 1,934,803.) 


282. THIOPHENE, 2-CHLOROMERCURI-5-ETHYL, oe 
CHgCHa-\ | / -HeCl 


e-Chloromercuri-5-ethylthiophene is a seed disinfectant. (U.S. patent 
1,934,803.) 


eS ORS 


683. THIOPHENE, 5-CHLOROMERCURI~2+1BTHYL, 
cneat cn 
eek 


S~Chloromercuri~2-methylthiophene is a seed disinfectant. (U. S. patent 


1,934,803. ) 
cateek, gheass 


_One part of alpha-chloromercuri thiophene and 0.5 part of 2,5-dichloro- 
mercurl thiophene are intimately mixed with 96.5 parts of bentonite and 2 parts 
of charcoal. This product can be dusted on seeds for the control of seed borne 
diseases or it can be suspended in water and used for the wet treatment of seeds 
or other plant products. (U. S, patent 1,934,803.) 


284, THIOPHENE , 2 ,5-DICHLOROMERCURI-, 


285. THIOPHENE, é,5~DICHLOROMERCURI-3-ETHYL-, CHECH3 


ClHg- HgCl 


é,5-Dichloromercuri~3-ethylthiophene is a seed disinfectant. (U.S. 
patent 1,934,803.) 


286. THIOPHENE, MERCURY COMPOUNDS. 


A finished dry seéd disinfectant is made by mixing 96 parts of colloidal 
clay, 1 part of charcoal, 2.4 parts of mercuric acetate and 0.6 parts of thio- 
phene for 24 hours in a be lem 2 The thiophene reacts with mercuric acetate 
to form a mercurithiophene compound. (U. S. patent 1,934,803.) 


287. THIOPHENES, HALOGENATED, MERCURY COMPOUNDS. 


The mereury compounds of halogenated thiophenes are effective seed dis~ 
infectants. (U.S. patent 1,934,803.) 


THIOUREA DERIVATIVES 
_ Alkyl- and aryl- substituted thioureas 


~ = 


288. CARBANILIDE, THIO-, ; : Sot 
| Caco’ > 
S ers i 


Synonyms : s-diphenylthiourea; s-Diphenylsulfoharnstoff 
Peery Ceo.) U's 


Thiocarbanilide may be used as an insecticidal spray material, e. g., l 
lib. thiocarbanilide in 5 gels water. The suspension is made more stable by the 
addition of casein, glue, starch solution or other thickener. It may also be 
used dry for dusting poultry, birds, dogs, cats, etc. Insecticidal compositions 
claimed are a suspension of thiocarbanilide in water and a suspension of thio- 
carbanilide and starch in water. 


- 76 - 


Thiocarbanilide is stated to be effective against the boll weevil, 
potato bug, cockroach, ants, bedhug, etc. (U. S. patent 1,734,619.) 


Thiocarbanilide may be used as an insecticide in the dry state, either 
alone or mixed with comparatively large amounts of other substances such as 
starch, flour, magnesium oxide, clay, etc., to serve as a solid diluent or. _ 
spreader of the active agent. It may also be added to such other insecticides 
as hellebore, Paris green, lead or calcium arsenate, etc. 


The following compositions may be used: for dusting potato vines, 5 
lbs. copper carbonate, 15 lbs. thiocarbanilide, 80 lbs. sulphur; for use on 
fruit trees, 15 lbs. thiocarbanilide, 85 lbs. sulphur; for dusting poultry and 
other birds and animals, 20 lhs. thiocarbanilide, 80 parts clay, magnesium 
oxide, zinc oxide and the like or it is possible to use thiocarbanilide alone 
or admixed with sulphur or sulphur and hellebore; for use in the household 
against cockroaches, ants, etc., 25 lbs. thiocarbanilide, 75 lbs. starch or other 


filler, with or without a sweetening agent or other insecticide. ‘(, S¥ patent 
te 1s, 400.) 


Four ounces of fine thiocarbanilide were mixed with 1 ounce of flour and 
2-4 ounces of fine sulphur and a little water was added gradually with stir~ 
ring to give a stiff mass with the ingredients thoroughly wetted. This mixture 
was diluted considerably, 3 gals. of water being added altogether, to produce 
@ suitable liquid for spraving plants and trees. 


Up to $000 parts of water may be used in this inixture. Lime may be 
substituted for the sulphur, and copper sulphate or copper carbonate may be 
added to the mixture. (British patent 257,644.) 


Thiocarbanilide is claimed to be especially poisonous to beetles and the 
larvae of moths, making it very efficacious in exterminating potato bugs, boll 
weevils, etc. The following compositions are mentioned: for dusting potato 
vines, 5 lbs. copper carbonate, 15 lbs. thiocarbanilide, and 80 lbs. sulphur; 
for use on fruit trees, 15 lbs. thiocarbanilide and 85 lbs. sulphur; for dust- 
ing poultry and other birds and animals, 20 lbs. thiocarbanilide and 80 ibs. 
clay, magnesium oxide, zine oxide, or the like, or thiocarbanilide alone or 
admixed with sulphur or sulphur and hellebore; for use in the household against 
cockroaches, ants, etc., 25 lbs. thiocarbanilide and 75 lbs. starch or other 
filler, with or without a small quantity of a sweetening agent or other insecti- 
Side. (0, S./ patent 1,575,490. } 


A mixture of 3 to 10 percent of diphenylthiourea, 0.2 to 1 percent of a 
wetting agent and/or adhesive and 96.8 to 89 percent of an inert material such 
as prepared chalk, talc, kieselguhr, etc., may be used for dusting wheat to 
destroy rust (Puccinia graminis). (French patent 702,703.) 


289, UREA, ALLYLTHIO-, Sige ee ana 
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Synonym: Allylthioharnstoff 
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A concentration of 1:10,000 in water killed 16 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


290. UREA, PHENYLTHIO-,  j-——~ 
van Sanginy 
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A concentration of 1:10,000 in water killed 2 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


291, UREA, THIO-, NAgCNH2 
S 
Synonym: Thioharnstoff 
Weanis) ute? Cs 


A concentration of 1:10,000 in water killed 8 percent of culicine 
mosquito larvae'in 18 to 24‘hours. (Campbell et al., 1.) 


One hour's immersion of seed potatoes in 1 to 2 percent solution of 
thiourea gave very satisfactory results in preventing hollow heart of potatoes. 
"Treating cut seed pieces with solutions of thiourea resulted in an increase in 
number of stems and tubers and a general decrease in the size of the tubers as 


well as a definite decrease in hollow heart." (Werner, 21.) 
pee, UREAS, ‘THTO-, R NH 
\ 4 
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An insecticide is made by incorporating a thiourea or a substituted or 
disubstituted thiourea with a protective colloid (e. g., flour, gelatin, glue, 
Irish moss, agar-agar, soap or gum tragacanth) in the dry state and then gradu- 
ally adding water so as to produce a colloidal suspension therein. (British 
patent 257,644.) 


Thioureas are very destructive to all forms of insect life and may be 
used in the dry state or applied as a spray. (U. S. patent 1,573,490.) 


Thiourea derivatives in which X represents hydrogen or phenyl are used 
to destroy rust (Puccinia graminis) on wheat by spraying the young wheat with 
dilute solutions or dusting it with powdered preparations (French patent 
Hog Od.) 


= WAS) 


To combat rust (Puecinia graminis) on wheat, it is sprayed with a 0.1 
to 0.5 percent solution of thiourea, depending upon the degree of rust and 

the sensitivity of ithe variety of wheat. The addition to the solution of sub- 
stances acting as adhesives or wetting agents is advantageous. Dusting powders 
may also be used, e. g. 3 to 10 percent of thiourea with 0.2 to 1 percent of a 
wetting agent and/or adhesive and 96.8 to 89 percent of an inert material such 


as prepared chalk, talc, kieselguhr, etc. (French patent 702,703.) 


XANTHATES 
S 
293. XANTHATES.  ROC’s-u 


Here M maybe Na, K, Ca, the radical of an organic base, etc-.; R is the 
radical of hydroxyl compounds obtained by the catalytic vapor oxidation of hydro- 
carbons such as petroleum, petroleum fractions, shale oil, etc. Tests of these 
xanthates in the insecticide and fungicide field have shown remarkable results 
in many desirable characteristics such as spreading quality, killing of insects, 
not injuring the foliage, etc. Emulsions of xanthated oils may be used as in- 
secticides. (U. S. patent 1,716,273.) 


294. XANTHATES, BISALKYL, o> 
ROC-SR 


Synonym: bisalkylxanthogens 


Wood which has been impregnated with bisalkvlxanthogens dissolved in 
organic solvents, e. g. tar oils, by the use of vacuum and pressure, is pro- 
tected against fungi and bacteria. 


Because of the insolubility of the bisalkylxanthogens in water they can 
be admixed with paints and varnishes for under-water structures and ship bottoms. 
The activity toward sea organisms is retained for a long time. 


Animal parasites, such as mites of all kinds as well as lice on animals 
and plants, fleas, etc., are killed by very dilute solutions. The xanthogens, 
being lipoid-soluble, easily penetrate the shell of the eggs and nits and kill 
them. yn wi 


Staphylococci and similar bacteria are killed in a short time by 1/4 
percent emulsions. 


Bisalkylxanthogens may be employed for the cauterization of seeds, in the 
form of emulsions or mixed with inert materials such as tale or kaolin. (German 
patent 485,059.) 


S S 
295, XANTHIC ACID, ETHYLENE ESTER, CoH OCSCHCHpSCOCoHs 
Synonym: ethylene bisethylxanthogen 
Nop. 42°C. 


Useful for combating plant and animal pests. (German patent 485,059.) 


296. XANTHIC ACID, ETHYL ESTER, 


Synonym: bisetiyl xanthnocen- 
Boe) COUT Ti. 


The ratio of the curative dose to the toxic dose of eo il xanthog 


tested against spores of Tilletia veiviot was 0.02; whereas that of anttadel 
hyde was 1.3. (German patent 485,059.) 


297. XANTHIC ACID, POTASSIUM SALT, s 
CoHs0CSK 


Synonyms: potassium xanthogenate; potassium ethyl dithiocarbonate 


Sixteen hundredths percent of potassium xanthate intimately mixed with soil 
which was infested with Japanese beetle larvae was effective in killing the in- 
sects within one week. (Fleming, 4.) 


S 
298. XANTHIC ACID, AMYI SODIUM SALT, Cgliy100%S-Na 


Sodium amylxanthate is used to increase the floatability on water of 
Paris green for killing Anopheline larvae. It reacts with the surface mole- 
cules of the Paris green particles to form a coating of copper amyl xanthate. 
The mixture recommended is 10 lbs. Paris green, 1.5 oz. sodium amyl xanthate 
and 4 gals. water. The Paris green is shaken with the water solution of the 
sodium amyl xanthate. It is then filtered, dried and screened through a 150 
Meet sieve. (U. Si patent, 1,942,532: ) 


ego, SANTHICG ACID, PROPYL, PROPYL ESTER, o> 
Cah 70C-SaCgHa 
Synonym: Bispropyl xanthogen 
Useful for combating plant and animal pests. (German patent 485,059.) 
MISCELLANEOUS REACTION PRODUCTS 


$00. ACETONE DIETIYL MERCAPTOLE, SCoHs 


CH3 
head 
C 
vax 
Cliz SCoHs 
Beet ol Cc, 


The maximum concentration, 600 mp» /liter, tested as a fumigant against 


rice weevils (Sitophilus oryzae L.) in wheat killed none of the insects in 24 
hours. (Roark and Cotton, 18, p..33.) 


Sates yin tes 


301. ACETONE DIPHENYL MERCAPTOLE, Oitg We Oy 
C = 
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Mercaptol was found to be so slightly volatile as to be ineffective 
as a fumigant against the rice weevil, (Sitophilus oryzae L.), the granary 
weevil (S. granarius L, ), and the oe weevil (T Tribolium confusum Fab. ) 
and Plodia larvae. It was tested at a Le RUIN, cree Of deenlbs+/ OOO ews ik. 
Wetferb etal. 13, /p. 18.) 





302. ARSINIC ACIDS, ALKYL, THIO DERIVATIVES, ALK-As =S : 
Pia ord 
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Seed grain is immunized by treating it with thio derivatives of alkyl 
arsinic acids of the above formulae where R, Rj and Reg signify any desired 
organic residues. (German patent 523,219; British patent 341,366.) 

603. BETA-NAPHTHIOL, THIO-, CONDENSATION PRODUCT WITH METHYL-ARSINOXIDE. 

A mixture of 13.3 g. of the condensation product of methylarsine oxide 
and beta-thionaphthol with 86.7 g. of talc, dusted on infected grain at the 
rate of 1:1000, arrests. the germination of spores of barley blight. (German 


patent 523,219; British patent 341,666. ) 


604. .CARBONIC ACID, TRITHIO-, DIMETHYL ESTER; ~ SCH; 


Synonym: dimethyl-trithiocarbonate 


Bye 204.5 MC; 


The maximum concentration, 600 me./liter, tested as a fumigant against 
rice weevils (Sitophilus oryza Le ) in wheat killed only 20 out of 100 in 24 
hours. (Roark and Cotton, 18, p. 33.) 


605. COUMARIN, 2-THIO-, 


Synonyms: l-thiocoumarin, 2@-thio-l,2-benzopyrone 


Extensive practical tests have:shown that 2-thio-coumarine furnishes a 
means of'-protection against insects, repelling flies, mites, mosquitoes, bed. 
bugs and other insects. (French patent 760,352.) 


SEC ei, 
306. CRESOL, THIOPHOSPHORIC ACID ESTER °° 


Aerofloat, an ester of thiophosphoric acid and cresol, is used to in- 
crease the floatibility on water of Paris green for killing Anopheline larvae. 
(U. S, patent 1,942,532.) 


507. CUMAZONE, 2-THIO-, in 


A concentration of 1:10,000 in water killed 100 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


608. GLYCOLIC ACID, DITHIO-, CONDENSATION PRODUCT WITH ARSENODID ETHYL, 
Cs5HygO4AsSo 


A disinfectant containing Lae percent of arsenic in the form of a con- 
densation product of arsenodimethyl and dithioglycolic acid, used at the rate 
of 4:1000, controlled smut in oats, while. 29 percent of the control was in- 
fected. 


The same mixture dusted on Fusarium infected rye seed at the rate of 
2:1000 decreased the infection from 13 percent to 0.7 percent. (German 
patent 523,219.) 


509. PIPERIDINE, ALPHA-NMETHYL, REACTION PRODUCT WITH CARBON DISULPHIDE. 


The reaction product of 2 mols of alpha-methyl piperidine and 1 mol 
of carbon disulphide at a concentration of 0.25 percent plus 0.5 percent of 
Perminal when sprayed on aphids killed more than 75 percent after 24 hours. 
(Australian patent 8103/32.) 


Clg es oeGICYLIC- ACID, Tilve; COUDENSATION -PRODICT WITH DRTRYLARSINE OXIDE, 


Fusarium infected rye seed treated at the rate of 2:1000 with a mixture 
of the condensation product of methylarsine oxide and thiosalicylic acid diluted 
with tale to an arsenic content of 2.4 percent yielded 0.7 percent of diseased 
plants. The control showed 14 percent infection. (German patent 523,219.) 


Bll. -SEMEGARBAZEDE, THIO-, S 
it 
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A concentration of 1:10,000 in water killed 98 percent of culicine 
mosquito larvae in 18 to 24 hours. (Campbell et al., 1.) 


ay [yal 


812. SULPHIDE, METHYLAPSINE, CHgAs = $ 


A mixture of 4 parts of methylarsine sulphide and 96 parts of talc 
dusted on-seed grain arrests the germination of barley blight spores. (German 
patent 523,219; British patent 341,366. ) 


A preparation containing 2.4 percent arsenic as methylarsine sulphide, 
dusted on streak diseased barley at the rate of 3:1000, arrested the disease. 
The control showed an infection of 27 percent. (German patent 523,219.) 


S15. TETRATHIOPENTONE, CycH2854. (Karasiewicz. Jour. Amer.Clem.Soc+,54:2556 +1932)’ 


A concentration of 1:10,000 in water killed no culicine mosquito larvae 
ims to 24 hours. (Campbell et al., 2.) 


314. THIANTHRENE, 3,7-DIMETIUYL-, iy S 
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CH 
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A concentration of 1:40,000 in water killed no culicine mosquito larvae 
in 18 to 24 hours. (Campbell et al., 1.) 


515. THIOPHOSGENE, tL 


fos 
aN 
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Thiophosgene showed value as an auxiliary gas with HCN in fumigation 


tests against ladybird beetles (Hippodamia convergens Guerin). (Pratt et al... 
15) 
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1,808,893 (June 9, 1931; appl. May 2, 1930). Insecticide. Leon C. 
Heckert, Bristol, Pa. - Réhm and Haas Co., Philadelphia, Pa. 


1,815,816 (July 21, 1931; appl. bay 31, 1928; in Germany Aug. 9, 
1926). Insecticide. Hans Wesche and Karl Brodersen, Dessau in Anhalt, and | 
Werner Ext, Kiel - Kronshagen, Germany. - Winthrop Chemical Co., Inc., New 
Oey els 


1,841,458 (Jan. 19,.1932; appl. Nov. 6; 1929; in Germany Nov. 26, 1928). 
Aromatic thiocyanates suitable for combating insect pests. Carl: Taube, Lever- 
kusen-on-the-Rhine, and Hans Kukenthal, Opladen, Germany. ~ Winthrop Chemical 
Gos, Inc., New York, N. Y. 


1,878,699 (Sept. 20, 1932; appl. Apr. 25, 1929, in Germany Apr. 30, 
1928). Manufacture of l-halogen-aryl-thiazoles. \Winfrid Hentrich and Max 
Hardtmann, Wiesdorf-on-the-Rhine, Joseph Hilger, Cologne-Mulheim, and Werner 
Zerweck, Frankfort-on-the-Main, Germany. - I. G. Farbenindustrie Akt. - Gesell., 
Frankfort~ -on-the-Main, Germany. 


1,984,803 (Nov. 14, 1933; appl. July 31, 1929). Seed disinfectant. 
Morris S. Kharasch, Chicago, qi. ~ E. I. du Pont de Nemours and Co., 
Wilmington, Dela. ! 


1,938,839 (Dec. 12, 1933; appl. May 16, 1930), Seed disinfectant. 
Morris S. Kharasch, Chicago, Ill. - H. I. du Pont de Nemours: and Co., Wilming- 
ton, Dela. . 


1,942,532 (Jan: 9, 1934; appl. May 26, 1931). Larvicide and process 
of making the same. John C. Munday, New York, N. Y. 


1,961,840 (Jume 5, 1934; appl. July 18, 1931). Insecticide. Elmer Kk. 
Bolton, wilmington, Dela. - The Grasselli Chemical Co., Cleveland, Ohio. 


1,962,109 (dune 5, 1954; appl. July 18, 1931). Fungicides and bacteri- 
cides. Harl B. Alvord, Cleveland Heights, Ohio. - The Grasselli Chemical Co., 
Cleveland, Ohio. 


1,972,961 (Sept. 11, 1954; appl. May 26, 1931). Disinfectant. Wendell 
H. Tisdale and Ira Williams, Jilmington, Dela. ~ E. I. du Pont de Nemours and 
Cos, Wilmington, Dela. | | 


ASSIGNEE INDEX . 
(Numbers refer to patents cited) 


Byrnes, Clarence P., 1,716,273 

duPont de Nemours, hi. Tae “i Coe, Australim 8103/32; Us 1,958,899; 1Lsofe,701 
Farbenindustrie, I. G., Akt.-Gesell., U. S. 1,878,699 

Grasselli Chemical Co., U.S. 1,961,840; 1, 962, 109 

Pacific Re and H. Chemicap Ses i623 381, 586 

Rbhm and Haas Co., U. S. 1,808 (SEs 

Rubber Service Laboratories con U.S. 1,573,490; 1,734,919 

Winthrop Chemical Co., Ince, U.S. 1,794,046; 1,815,816; 1,841,458 


PATENTEB INDEX 


Mivord, Sard B., U.S. 1,962,109 

Boehringer u. Soehne G. m. be He, German 485,059 

Bolton, Bimer K., 1,961,840 

Brodersen, Karl (See Wesche, Hans) 

Chem. Fabrik Auf Actien (vorm E. Schering), British 249,830 

Chem. Fabrik von Heyden Akt.-Gesell., German 514,045 

duPont de Nemours, BH. I. & Co., British 396,064; 406,079 

Ext, Werner (See \iesche, Hans) 

Farbenfabriken vorm. Friedr. Bayer and Co., German 363,656 

Farbenindustrie, I. G., Akt.-Gesell., British 310,815; 317,525; 525,910; 
326,803; 341,366; 349,004; Dutch 21,982; French 654,416; 684,417; 
10a 053 romney 484, 995; 496 , e813 501, 155; 506,085; 525,219; 550,961 

Grasselli Chemical Coe, Australian 8210/32; British 407,691; 407,708 

Hand, Geri oN... U.S« 1,573,490;-2,784,519 

enon, Max (See rea Winfria) 

Haring, Wilhelm, French 760,352 

Heckert, Leon C., U.S. 1,808,893 

Hentrich, Winifrid, Hardtmann, Max, Hilger, Joseph, Zerweck, Werner, U.S. 
1749 18),599 

Hilger, Joseph (See ifentrich, Winfrid) 

James, Joseph H., U.S. 1,716,273 

Kharasch, Morris S., U.S. 1,934,803; 1, oH, 839 

Kukenthal, Hans (See Taube, reaen) 

Munday, John C., U.S. 1,942,532 

Neuls, Joseph D., U.S. i 381, 586 

R4hm and Haas Coe, a ian 361, 900; French 696,526; German 6a. 672 

Rubber Service Laboratories Co., British 257 (644 

Schering - Kahlbaum Akt.-Gesell., German 520,380; 545,740; 548,091; 555,856 

Soniéts Anonyme fitablissements et cae Georges Truffaut, British, 354046 

Taube, Carl and Kukenthal, Hans, 1,841,458 

Tisdale, Wirldell H., and Williams, Ire., Australian 8103/32; U.S. 1,972,061 

Wesche, lians, Bodersen, Karl, and Werner, bxt, Ute, 1, (9450467 Ly ola, 026 

Williams, Ira (See Tisdale, ‘Wendell }.) 

Zerweck, Werner (See Hentrich, Winfrid) 
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FORMULA ‘INDEX | 
(References are made to tho citations by number) 

CC12S, Thiophosgene. 315 
CClaS, Perchloromethyl mercaptan. 27 

CS9, Carbon disulphide. 82. 
CHzAsS, Methylarsine sulphide. 312 

CHaNoS, Thiourea. 291 
CH5N3S, Thiosemicarbazide. $11 

CoNoS, Cyanogen sulphide. 42 
CoHzNS, Methyl thiocyanate. 226 

CoHZNs, Methyl isothiocyanate. 275 
CoH,NoSg,Dithiooxalamide, 167 
CoH408, Thioacetic acid. . 165 

CoHoNS, Thioacetamide. 164 

C2H6N4S, Guanidine thiocyanate. 220 
CeH604S, Methyl sulphate. 112 

CoHeS, Ethyl mercaptan. 22 

CoHeS, Methyl sulphide. 47 
CoHgSe, Methyl disulphide. 89 
CaloNoSo, Methylene thiocyanate. 227 
CzHzNOSe, Rhodanine. 158 . 

CzHzNO0S, 2,4-Diketotetrahydrothiazole. 161 . 
CzH,No0S, 2-Imino-4-ketotetrahydrothiazole. 162 
CrliskKOS9, Potassium Xanthate. 297 
CagHeNS, Ethyl thiocyanate. 216 
CaHeNS, Ethyl isothiocyanate. e271 
C3H5NeS, 2-Amino~4-methylthiazole. 160 
CoHgAsNS, Dimethylarseno thiocyanate. 214 
CaHpNNa0So, Sodium beta~hydroxyethyldithiocarbamate. 12 
CoHgNNaS5, Sodium dimethyldithiocarbamate. 8 
CzHeSo, 1,d-Dithiole. 96 
CzigSz, Dimethyl trithiocarbonate. 404 
CgHeaS, Isopropyl mereaptan. 25 

Cz3HgS, n=Propyl mercaptan. 54 
CaHoCloHgoS, 2,5-Dichloromercurithiophene. 284 
CaHaClHgS, 2-Chloromercurithiophene. 280 
CaHaNoSo, Ethylidene thiocyanate. 219° 
CaHaNeSo, 2-Thiocyanoethyl thiocyanate. 244 
CaH,S, Thiophene. 278 a: 
CaHs5NOS, Thiocyanoacetone. 174 
CyaHENOoS, Methyl thiocyanoacetate. 172 
CaHsNS, Allyl isothiocyanate. 266 
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C,HENS, Allyl thiocyanate. 195 

CaHyNOS, 2-Methoxyethyl thiocyanate, 224 

CaHoNS, Isopropyl thiocyanate. 222 

CaHgClo0S, bis(beta-chloroethyl) sulphoxide. 133 
CaHgNeS, Allylthiourea. 289 

CaligOS, Ethyl thioacetate. 166 

CaHoCl09S, n~Butanesulphonylchloride. 106 

CaHi 9005, beta-Hydroxyethyl sulphide. 61 
CgH190z8, Ethyl sulphite. ‘110 

CaljoS, neButyl mevcaptan. 21 

CaHj9S, Ethyl sulphide. 45 

CaHi09S, Isobutyl mercaptan. 24 

C4Hi9S9, Ethyl disulphide. 86 

CcHeClHgS, 5-Chloromercuri-2-methylthiophene. 283 
C5H5NOZS, Pyridine~beta-sulphonie acid. 130 


C5HgAsO4S2, Condensation product of dithioglycolie acid with arsenodimethyl. 
508 


C5HoHeNS, Butylmercuric thiocyanate. 198 

CeHoNOS, 2-Ethoxyethyl thiocyanate. 217 

CcHoNS, n=Butyl thiocyanate. 207 

Cs5Hi9NNaSo, Sodium butyldithiocarbamate. 2 

CsHioNNaSo, Sodium diethyldithioearbamate. 4 

C5H]0089, Ethyl xXanthate. 296 

Cs5Hi NSo, Ethyl dimethyldithiocarbamate. 6 

C5H)2S, Ethylpropyl sulphide. 58 

C5H12S, Isoamylmercaptan. 23 

CgH4aC1NOsS, 2-Chloro-5-nitrobenzenesulphonio acid. 105 
CgHaNoS, Pyridyl thiocyanate. 242 

CegHsBrS, p-Bromophenyl mercaptan. 32 

CgHs5N0e0S, p-Nitrophenyl mercaptan. 33 

CeHs5Na04S, Sodium phenolsulphonate. 127 

CeleCleHgeS, 2,5-Dichloromercuri-3-ethylthiophene. 285 
CeHeHeo035 , 2-Acetoxymercuri-5-hydroxymercurithiophene. c70. 
CeHeS, Phenyl mercuptan. 28 

CeHyClHgS, 2-Chloromercuri-4,5-dimethylthiophene. 281 
CpHoClHgS, 2-Chloromercuri-6-sthyl-, 282 

CgHgC1NS, o-Aminophenyl mereaptan hydrochloride. 29 
CeH7CloNS, 2-Amino-4-chlorophenyl mercaptan, hydrochloride. 30 
Cg6H7N03S, o-Aminobenzenesulphonio acid. 104 

CgHgC1NS, p-Aminothiophenol hydrochloride. 31 
C6HoNOes, Ethyl alpha-thiocyanopropionate. 180 
CeHgNOeS, Ethyl beta-thiocyanopropionate. 185 
CeH 1 KNSo, Potassium pentamethylenedithiocarbamate. 14 
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CegHi9S, Allyl sulphide. 39 
CgH] 1NOoS, 2-(2'-Methoxyethoxy)-ethyl thiocyanate. 223 
CgH)] NS, n-Amyl isothiacyanate. 267 

CgH,,NS, tert.-Amyl isothiocyanate. 268 

CgH NS, Isoamyl isothiocyanate. 272 

CgH,,NSo, Allyl dimethyldithiocarbamate. 5 

Cell) ;Na0So, Sodium amylxanthate. 298 

CelyoNoSz, Tetramethylthiuram sulphide. 1é 
CeHyeNeS4, Tetramethylthiuram disulphide. 15 © 
CeHy4S, n+Propyl sulphide. 49 

C7igNz04S, ¢@,4-Dinitrophenyl thiocyanate. 215 
C7Hs5ClNeS, 1-Amino-5-Chloro-benzothiazgole. 141 
C7Hs5NOS, l-Hydroxybenzothiazole. 150 

C7HsSNOS, 1l-Mercaptobenzoxazole. 20 

COHLNS , Phenyl thiocyanate. 238 

CoHsNSo, l-Mercaptobenzothiazole. 151 

C7HegNe0S, 1-Amino-5-hydroxy~benzothiazole. 144 
CaHeNoS, leAminobenzothiazole. 140 

CoHeNoS, Aminophenyl thiocyanate. vod 

CaHgNoS, p-Aminophenyl thiocyanate. 200 
CyH7Cl00S, p=Toluenesulphonyl chloride. 186 
C7HqigS, 1,4-Diaminobenzothiazole. 148 

CoHgNoS, Phenylthiourea. 290 

CoH,S, Tolyl mercaptan. 36 

CvHgS, o-Tolyl mercaptan. 37 

CoHgS, p=Tolyl mercaptan. 38 

C7H]1NOs3S, beta-ithoxyethyl thiocyanoacetate. 171 
C7H,2NOS, 2-Butoxyethyl thiocyanate. 206 

CH, 2NUoS, 2~(2'-~ethoxyethoxy)ethyl ester. 216 
C7H) 4089, Propyl propylxanthate. 299 

CoHy g0459, Sulphonal. lde 

C7HyeSe, Acetone diethyl mercaptole. 300 

C7, 30483, Trional. 157 

UghsNOS, Benzoyl isothiocyanate. 269 

CgHsNzSe, Picoline thiocyanate. 240 

CeaHeC1NS, Chlorobenzyl thiocyanate. 209 

CeaHgtgSo, Di-e-thienyl mercury. 276 

CaligNo0oS, Nitrobenzyl thiocyanate. 2335 

CoHeNoSas delta =-1,3,4-thiodiazoline~2-mercaptan,4~phemyl~5-thio-, 55 
CahyNOS, 2e-lThiocumazone. s07 
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CgivHgNOS, Tiiocyanomercuri-o~cresol. 176 

CgHeNS, Benzyl thiocyanate. 203 

CgHgNNaSe, Sodium methylphenvldithiocarbamate. 13 
CgHgNo0S, Aminoanisyl thiocyanate. 196 

CgHgNeS, l-Amino-3-methyl benzothiazole. 145 

CgHgNeS, Aminotolyl thiocyanate. 201 

CgH,,NOoS, Diethyl thiocyanomalonate. 178 

CgHi3N00S, Amyl thiocyanoacetate. 168 

Cal, 2NOoS, Butyl beta-thiocyanopropionate. 182 
CglyZN0zS, beta-Fthoxyethyl beta-thiocyanopropionate. 184 
Cg} 400S4, Ethylene xanthate. 295 

CgHi5NOeS, 2~(2'-Propoxyethoxy)-ethyl thiocvanates 241 
Cel, gCdNoS,, Cadmium ethylmethyldithiocarbamate. 11 
CgH)gS, n-Butyl sulphide. 41 

CgHiss, Isobutyl sulphide. 46 

CoHsClleSe, m-Chlorobenzal‘thiocyanate. 208 

CoHgNese, Benzal thiocyanate. 202 

CoH7NOS, omega-Thiocyanoacetophenone. 175. 

CoH7NOeSe, 1-Benzothiazolethioglycolic acid. 156 
ColigCINS, 2-Methylthiol-5-chlorobenzyl thiocyanate. 229 
CoHg0S, 2=Thiocoumarin. 305 

CoHgNOS, 2=Phenoxycthyl thiocyanate. 236 

CoHoNSo, 4.~Methylthiolbenzyl thiocyanate. 228 

CoH} oNe0S, l-Amino-5-ethoxy~benaothiazole. 142 
CoHj9NeS, p-Dimethylaminophenyl thiocyanate. 213 

CoH oFgNe0SSi, l-Amino~5-ethoxy-benzothiazole fluosilicate. 
CotijoS, Ethyltolyl sulphide. 59 

CgH1]3N00S, Cyclohexyl thiocyanoacetate. 170 

Coll] 5NOoS, Amyl beta-thiocyanopropionate. 181 

CoH] 7N00S, 2-(2'-butoxyethoxy)-ethyl thiocyanate. 205 
Colij 7NS, 2-Octyl thiocyanate. 235 

CoH gFeNgSe, Ferric dimethyldithiocarbamate. 7 

CoH, gNNaSo, Sodium dibutyldithiocarbamate. 3 
CioHs5NzSe, m-Cyanobenzal thiocyanate. 211 
CyoHgCle04Se, 2,6-Naphthalenedisulphonyl chloride. 117 
Cj9HgNae07Se, Sodium 2-naphthol-6,8-disulphonate. 124 
CigH7Cl00S, 2-Naphthalenesulphonylchloride. 119 
Ciol7Na0zS, Sodium l-naphthol-4-sulphonate. 122 
CipH7Nad0gS, Sodium 2-naphthol-6-sulphonate. 125 
CigoHghHg0eS, Acetoxymercurithionaphthalene. 877 
CioHgNeSe, 2-Phenyl-2-thiocyanoethyl thiocyanate. 239 
CiqHg04Se, 1,5-Naphthalenedisulphinic acid. 114 


145 
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CioH#g04So, @,6~Naphthalenedisulphinic acid. 115 

“10430782, 1-Naphthol-3,6-disulphonic acid. 120 

Ci0Hg0gSe, 1,8~Dihydroxy-3,o-naphthalenedisulphonic acid. 116 
4104801083, 1-Naphthol-5,6,8-trisulphonic acid. 123 

Clogs, é-Naphthyl mercaptan. 26. 

CiOHgNO7So, 8-Amino=l-naphthoi=3,6-disulphonic acid., 121 
Ci0H] NOs, 5-Phenoxypropyl thiocyanate. 237 

CoH) 1NS, é-Methylthiol-5=methylbenzvl thiocyanate. 250 
Cio eSe, é-Phenyl-1,3-dithiane. 95 . 
C10Hy 5N00S, Cyclohexyl beta-thiocyanopropionate. 183 
CloH2oNessz, Tetraethylthiuram sulphide. 17 

“ioH#g2S0, n-Amyl disulphide. 81 | 

Ci HyNOS, Hydroxynaphthyl thiocyanate. 221 

C13H 7NS, Naphthyl thiocyanate. 232 ~ 

C11HgNS, Aminonaphthyl thiocyanate. .197 

C11HgNeS, 1l-Amino-1,2=naphthiazole. 157 

Ci14gC1N50So, é~Chloro-6-methoxy-p-xylyl thiocyanate. 210 
C117 oN0So, 6-Methoxy-m-=xylyl thiocyanate. 225 

11H) )No,s, 5,4,5=Trimethoxybenzoyl isothiocyanate. 274. 
C114) 2N0S, p-liorpholine pnenyl thiocyanate. 231 

©1141 6038, n~Butyl ester of p-toluenesulphonic acid. 135 
C11) 9NOes, Sec.-Octyl thiocyanoacetate. 173 

C111) 9Nogs, 2~(2'-butoxyethoxy)-ethyl thiocyanoacetate. 169 
C1 2H4Brg00S, bis (2-Hydroxy-3,5-6-tribromophenyl) sulphide. 68 
Ci 2HsBrN4Sa, 6(%)-Bromoisophthalal thiocyanate. 204 
ieisl05S,, 6(?)-Nitroisophthalal thiocyanate. 234 

Ci 2H) 2Bro0oS, bis (3-Bromo-2-hydroxy-5-methyl phenyl) sulphide. 
Ci 2HeBro0oS, bis (5-Bromo-2-hydroxypheny]1) sn phidew se, 

Ci eHgBr 4008, bis (2, 5-Dibromo-2-hydroxyphenyl) sulphide. 54 
Ci2tgBr40os, bis (3, 5-Dibromo~4~hydroxy phenyl ) sulphide. 55 
Ci2HgCloNovgSo, bis(4-Chloro-2-nitrophenyl) disulphide. 84 
C12HeCle045e, 2,7-Naphthalenedisulphonyl chloride. 118 
Ci2HgN4S4, Terephthalal thiocyanate. 243 

Ci aH gBro0oSz, bis (5-Bromo-2-hydroxyphenyl) trisulphide. 98 
C1 2HgCl202S, bis (5-Chloro~2-hydroxyphenyl) sulphide. 53 
C12HgClo0eSz, bis (5-Chloro=2~hydroxyphenyl ) trisulphide. 99 
Ci gHgNo0,4So, bis (p-Nitrophenyl ) disulphide. 90 

Clogs, Dibenzothiophene. 275 

C12H}90S, Diphenyl sulphoxide. 108 

Ci 2Hi900S, @,4'-Dihydroxybisphenyl sulphide. 57 

C1 2H1902S, Diphenyl sulphone. 107 

©) 2H)9028, bis(4-Hydroxyphenyl) sulphide. 66 

01241 902Se, bis (2-Hydroxyphenyl ) disulphide. 88 


CH, OS ,- bis lll ] risulphide. 100 
“12 19°25 5 is( iydroxyphenyl ) trisulphide, ad 
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C19H10S;, Phenyl sulphide. 48 

C12HioSe, Phenyl disulphide. 91 

Ci 2H 94800108, bis (4~Hydroxyphenyl-2=arsenic acid) sulphide. 67 

Ci 2H, 2Ne0e8o, 2,5-Dimethoxy=p-xylyl thiocvanate. 212 

Croll) oNoSo, bis(o-Aminophenyl) disulphide. 83 

Ci2HaQNeS3, Sym.~Dipentamethylenethiuram sulphide. 16 

Cyigiio;N0oS, sec.-Octyl beta-thiocyanopropionate. 186 

Ci 3H7Nz048, 1-(3!,5'-dinitrophenyl)-benzothiazole. 149 
sigGins, o-Chloro- We pen l-benzothia 

CAE ALA a Ine See Riess renecyapeede, 140 

CigijeC1NOeS, 2,4-Dihydroxybenzimido phenyl sulphide hydrochloride. 56 

Ci13H)eClNOzS, 2,4,c-Trihydroxybenzimido phenyl sulphide hydrochloride. 73 

C13H12C1NS, Benzimidophenyl sulphide hydrochloride. 40 

Ci gh oNeS, Thiocarbanilide. 288 

CigH,5NOzS, Aniline p-toluene sulphonate. 101 

C134) 5N0zS, o-Hydroxyaniline p-toluene sulphonate. 102 

C13H 1 5NOgSe, Sulphanilic acid p-toluene sulphonate. 131 

Ci gHoN So, Dithiocyanodiphenylamine. 177 

0 4H 282, 3,7-Dimethylthianthrene. 314 

Ci4H) 4C1Ns, p-Hydroxyphenylacetimido phenyl sulphide hydrochloride. 69 

Ci4H]4C1NS, Phenylacetimido phenyl sulphide hydrochloride. 71 

Cy4H)4CloMgNo04So, Magnesium salt of p-toluenesulphone-chloramide. 134 

C 4H) 4002S, bis(2-Hydroxy-5methylphenyl) sulphide. 63 

C14H) 4028, bis(4-Hydroxy-3-methylphenyl) sulphide. 64 

Ci4H]4S, Benzyltolyl sulphide. 50 

C14H 14S, Bisphenyl ether of dithioethylene glycol. 44 

Cialj4Se, Dibenzyl disulphide. 85 

Cy4lys5NO55, Anthranilic acid p-toluene sulphonate. 103 

Cristy gClNS, Phenylacetimido p-tolyl sulphide hydrochloride. 72 

Ci5H)6Se, Acetone diphenyl mercaptole. 301 

Cis5HegS4, Tetrathiopentone. 313 

Ci6HioN4Sg, 4-Phenyl-5- thio-delta®-l, 3,4-thiodiazoline-2- disulphide. 92 

Ci6H 2028, 4-Nydroxyphenyl-3-hydroxy-l-naphthyl sulphide. 70 

Ciel eSe, 2,2-Diphenyl-1,3-dithiane. 94 

CigHooBrNSo, 2,2'--henylmercaptodiethylamine hydrobromide. 43 

Cy 7H) 7NOzS, alpha-Naphthylamine p-toluene sulphonate. 126 

C20H1 4020S, bis(2-Hydroxynaphthyl~1) sulphide. 65 

Co0H 1 400S0, bis(2-llydroxy l-naphthyl) disulphide. 87 

CooHeg00S, bis(4-Hydroxy-5-isopropyl-2-methylphenyl) sulphide. 62 

CooHoaN,So, Triphenylguanidine dimethyldithiocarbamate. 9 

Cz iHge05S, Montanic acid ester of isethionic acid. 111 

CziHgsNOs5S, Montanic acid derivative of aminoethanesulphonic acid. 109 

CzeHe405S, Montanic acid ester of l-propanesulphonic acid. 128 


C gdigQlO Ss, Te ena ester of 2=hydroxy-3-phenylimino-l-propanesulphonic 
acid. 


. SUBJECT... INDEX: 
(References are made to the citations by number) 


Acetamide, thio~, 164. 
Acetic aold, thio-, 165)... 
__; thio-, ethyl ester, 166. 

—---:, thiocyano-, amyl ester, 168. 

thiocyano-, 2-(2'-butoxyethoxy)- ahead ester, 169. 

——__; thiocyano-, cyclohexyl ester, 170 

———, thiocyano-, beta-ethoxyethyl ee aes 

———-, thiocyano-, methyl ester, 172. 

» thiocyano-, sec.-octyl ester, 173. 

Acetone, chloro-, reaction product with potassium thiocyanate, 246. 

——-—-y alpha,alpha-dichloro-, reaction product with alkali thiocyanate, 247. 

> alpha,alpha prime-dichloro~, reaction product with alkali thiocyanate, 24. 

———— diethyl mercaptole, 300. 

—————- diphenyl mercaptole, 301° 

————-; thiocyano-, 174. 

» Omega-thiocyano-, 175. 

Acetophenone, omega-bromo-, reaction product with alkali thiocyanate, 249. 

» OMmega-bromo-p=chloro-, reaction product with alkali thiocyanate, 2650. 

» omega-bromo-3,4-dihydroxy-, reaction product with alkali thiocyanate, 26l. 

Acetophenonecarboxylic acid, omega-bromo-, reaction product with alkali thio- 
cyanate, 252. 

Alkali metal thiocyanates, reaction products with halogenated ketones, 255- 

Allylrhtdanid, 195. 

Allylsenfol, 266. 

Allyl sulphide, 39. 

n+«Amyl disulphide, 81. 

Aniline, o-hydroxy-, p-toluene sulphonate, 102. 

» thio¢yano-, 199. 

——-, p¥thiocyano-, 200. 

——.., p-thiocyano-N-dimethyl-, 213. 

——.., p+tdluene sulphonate, 101. 

Anisidine, thiocyano-, 196. 

Anthranilie acid p-toluene sulphonate, 103. 

Arsinic acids, alkyl, thio derivatives, 302. 

Athanthiol, Bee 

Athylendirhodanid, 244. 

Athylidenrhodanid, ree bls 

Athylrhodanid, BLO 

Benzalrhodariid, LOG: 

Benzenesulptionic acid, o-amino-, 104. 

s e@-chloro-5-nitro-, 105. 

Benzene thiocyanate, 238. 

Benzimidophenyl sulphide hydrochloride, 40. 

Benzimido-thiophenyl ether hydrochloride, 40. 

Benzol, l-méthylthiol-4-chlor-2-rhodan-, 229. 

» lemethylthiol~4-methyl-2-rhodan-, 230. 

> lemethylthiol-4-rhodan+, 228. 

1,2-Benzopyrone, 2=thio+;, 805.° 
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Benzothiazole, l-amino-, 140. 

——— =.) e-amino-, 140. 

~—~-—, l-amino~5-chloro-, 141. 

——-—, l-amino-5-ethoxy-, 142. 

-—--—-, 2-amino-6-ethoxy, 142. 

————-, l-amino-5-ethoxy-, fluosilicate, 143. 
——, l-amino-5-hydroxy-, 144. 
—————, l-amino-3-methyl-, 145. 

——---, 4-chloro-l-phenyl-, 146. 
———, S-chloro-l-phenyl-, 147. 
——-, 1,4-diamino-, 148. 

1-5", 5'-dinitrophenyl)-, 149. 
———_—, l-hydroxy-, 150. | 
———, l-mercapto, 151. 


a be Dpenvyieg. 152% 
Benzothiazoles, 153. 


—, l-halogenoaryl:-, 154. 

eee enyaroxy=. 155. 

Benzoxazol, @-thio-, 20. 

Benzoxazole, l-mercapto-, 20. 

Benzylrhodanid, 203. 

n-Butanesulphonylchloride, 106. ; 

é~Butanone, 1,1-dichloro-, reaction product with alkali thiocyanate, 254. 
’ “i Cane eal reaction product with sodium thiocyanate, 255. 


-dichl -, reaction product with allali thiocyanate, 256. 
eee 15 3-meths wees P \ 4, 1LoCcy Bae 


Butanthiol-4,2-met! tyl-, ZO% 

n-Butyl eens asap 

n=Butyl sulphide, 41. 

Cacodylthiocyanate, 214. 

Camphor, chloro-, reaction product with alkali thiocyanate, 257. 
Carbamates, dithio-~, l. 

Carbamic acid, butyldithio-, sodium salt, 2. 

p dibutyldithio-, sodium salt, 3. 

———-» diethyldithio-, sodium salt, 4. 

-———, Gimethyldithio-, allyl ester, 5. 

———, dimethyldithio-, ethyl ester, 6, 

—~—, ciumethyldithio-, ferric salt, 7. 

————» Gimethyldithio-, sodium aera 8. 

——-—, dimethyldithio-, triphenylguanidine salt, 9. 
———, dithio-, derivatives, 10. 

————-., ethylmethyldithio-, cadmium salt, ll. 
-————, beta-hydroxyethyldithio-, sodium salt, 12. 
—, methylphenyldithio-, sodium salt, 13. 


ees, entamethylenedithio-, potassium salt, 14. 
Garbahilide, this-, 238.” * 


Carbon disulphide, 82. 

Carbonic acid, ethyl dithio-, potassium salt, 297. 
» trithio-, dimethyl ester, 304. 

Coumarin, 2- hie | 505. 

Cresol, thiophosphoric acid ester, 306. 
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o-Cresol, thio~, 37. 

p-Cresol, thio-, 38. 

onCresol, thiocyanomerecuri-, 176. 
Cumazone, 2=thio-, 307 

mi Cyanbenzalrhodanid, 211. 
Cyanogen sulphide, 42. 


Cyclohexanone, bromomethyl-, reaction product with alkali thiocyanate, 258: 


————~«, Gdichloro-, reaction product with sodium thiccyanate, cb?. 
Dialiyisulfid, 39. 

Diadthylsulfid, 45. 

Dibenzothiophene, 27d. 

Diethylamine, 2,¢'-phenylmercapto-, hydrobromide, 43. 
Diethylene glycol monobutyl ether, beta~thiocyanoacetate, 169. 
Diethyl sulphite, 110. 

Diisobutylsulrid, 46. 

Dimethylisuifat, il2. 

Dimethylsulfid, 47. 

Diphenylamin, Dirhodan-, 177. 

Diphenylamine, dithiocyano-, 177. 

Diphenyl sulphide, 48. 

Diphenyl sulphone, 107. 

Diphenyl sulphoxide, 108. 

Dipropylsulfid, 49. - 

Disulfid, Didthyl-, 86. 

Disulfid, Dimcthyl-, 89. 

Disulphide,.bis(oeaminophenyl), 83. 

bis (4~chloro-2=nitrophenyl), 84. 

dibenzyl, G5. 

dapnenyviy,, Gls 

2,e~cdiphenyl-totramethylene-1,3-, 94. 

ethyl, 86. 

bis(@=hydroxy-l-naphthyl), 87. 

bis (2-hydroxyphenyl), 88. 

methyl, 89. 

bis(p-nitrophenyi), 90. 

phenyl, 91. 

m=—=——~, phenyl dithiodiazolone, 92. 

———-, £-phenyl-tetramethylene-i,d-, 95. 

—, 4-phenyl-5-thio-delta%-1,3,4-thiodiazoline-2-, 92. 
Disulphides, 93. 

1,d-Dithiane, 2,2-diphenvl-, 94. 

Reetemaon'y | SS PVOIIY Ig) lates 

Di-2-thienyl mercury, 276. 

1,3-Dithiole, 96. 

Ethane, dithiophenyl, 44. 

Ethanesulphonic acid, amino--, montanic acid derivative, 102. 
Ethanesulphonic acid, 2-hydroxy-, montanic acid ester, 111. 
Ethers, thio-, 74. 

Ethylene, dithiophenyl, 44. 

Ethylene glycol, dithio-, bisphenyl ethcr, 44. 

Ethyl mercaptan, 26. 

Ethyl sulphide, 45. 
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Ethyl sulphide, 45. OC: Ae Sy oe 
Glycolic acid, dithio-, condensation product with arsenodimethyl, 1308. 
——_, thio-, l-benzothiazole, 156, . ak a 
Harnstoff, allylthio-, 289. . Big 
————, s-Diphenylsulfo-, 288. & 
motes, 291'; 

Imino diethylene thiophenylether hydrobromide, 43. 

Intramine, 83. 

Isoamyl mercaptan, 23. 

Isobutyl mercaptan, 24. 

Isobutyl sulphide, 46. 

Isopropyl mercaptan, 25. 

Isothiocyanic acid, allyl..ester, 266. 

» N=amyl ester, 267. 

————., tert. -amyl ester, 268. 

———, benzoyl ester, 269. 

——., esters, 270. 

————, ethyl ester, 271. 

————, isoamyl ester, 272. 

eee Melhy) ester, 275. 

———, 5,4,5-trimethoxybenzoyl ester, 274. 

» trimethylgalloyl ester, 274. 

Tsethionic acid, montanic acid ester, 11i- 

Isovalerylketone, bromo-, reaction product with alkali thiocyanate, 260. 
Kakodylrhodanid, 214. 

o-Kresol, Rhodanmercuri-, 176. 

Maloni¢ acid, thiocyano-, diethyl ester, 178. 

alpha-Mereury dithienyl, 276. 

Mesityl oxide, trichloro-, reaction product with alkali thiocyanate, 261. 
Methyl sulphate, 1l2. 

Methyl sulphide, 47. 

Montanic acid esters of sulphonated compounds, 113. 

Mustard oil, 266. 

1,5-Naphthalenedisulphinic acid, 114. 

2,6-Naphthalenedisulphinic acid, 115. 

feptthelene- 2,6-dis aioe ner Utes 
Naphthalene-2,7-disulphochloride, 118. 

Pho eieontialened? sul phonies acid, 1,8-dihydroxy-~, 116. 
2,6-Naphthalenedisulphonyl chloride, 117. 

2,?-Naphthalenedisulphonyl chloride, 118. 

beta-Naphthalene sulphochloride, 119. 
é-Naphthalenesulphonylchloride, 119. 

Naphthalene, thiocyanohydroxy-, 221. 

1,2-Naphthiazole, l-amino-, 157. 

1l-Naphthol-3,6-disulphonic acid, 120. 

é-Naphthol-6,8-disulphonic acid, sodium salt, 124. 
1l-Naphthol-3,6-disulphonic acid, 8-amino~, 121. 
l-Naphthol-4-sulphonic acid, sodium salt., 122. 
2-Naphthol-6-sulphonic acid, sodium salt, 125. 

beta-Naphthol,thio-, condensation product with methyl-arsinoxide, 303. 
l-Naphthol-3,6,8-trisulphonic acid, 123. 
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Naphthylamine, thiocyano-, 197. 

alpha-Naphthylamine p-toluene sulphonate, ae 

e-Naphthyl mercaptan, 26. 

Neville and Winther!s acid, sodium salt, 122. 

Oxalamide, dithio-, 167. 

5-Pentanone, 2,2-dichloro~, reaction product with alkali thiocyanate, 263. 

é-Pentanone, 4- sips -methyldichloro-, reaction product with alkali 

thiocyanate, 262. 

Perchloromethyl mercaptan, 27. 

Phenols, thiocyanomercuri-, 179. 

Phenolsulphonic acid, sodium salt, 127. 

Phenol, thio~, 26. 

» thio-, o-amino-, hydrochloride, 29. 

——-, thio-, p-amino-, hydrochloride, 31. 

——, thio-, 2-amino-4-chloro-, hvdrochloride, 30. 

» thio-, p-bromo-, 32. 

» thio~, p=nitro-, 33. 

Phenylacetimido-thiophenylether hydrochloride, 71. 

Phenylacetimido-thio-p-tolylether hydrochloride, 72. 

N-Phenyldithiopseudobiazolone mercaptan, 35. 

Phenyl mereaptan, 28. 

» Onmamino-, hydrochloride, 29, 

» Pxamino-, hydrochloride, 31. 

————, e-amino-4-chloro-, hydrochloride, 30. 

» P=bromo-, 32. 

———, P-nitro-, 33. 

Phenyl sulphide, 48. 

Phorone, chlorinated, reaction product with alkali thiocyanate, 264. 

Piperidine, alpha-methyls, reaction product with carbon disulphide, 309. 

Polysulphides, bis-hydroxyaryl, 97. 

1-Propanesulphonic acid, 3-hydroxy-, montanic acid ester, 128. 

» 2ehydroxy-3- SMa e montanic acid ester, 129. 

Propanthiol-1l, 34. 

Propanthiol-2, 25. 

Propanthiol-1,2-methyl-, 24. 

Propionic acid, alpha-thiocyano-, ethyl ester, 180. 

» beta~thiocyano-, amyl ester, 181. 

» beta-thiocyano-, butyl ester, 182. 

——.,, beta-thiocyano-, cyclohexyl ester, 183. 
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———; beta-thiocyano-, beta-ethoxyethyl ester, 184. 
» beta-thiocyano-, ethyl ester, 185. 
» beta-thiocyano-, sec.-octyl ester, 186. 
n-Propy! mercaptan, 34. 
prim.-Propylmercaptan, 34. 
SekePropylmercaptan, 25. 
n-Propyl sulphide, 49. 
Pseudohydantoin, thio-, 162. 
Pyrazolone, chloro-, reaction product with alkali ‘thiocyanate, 265. 
Pyridine-beta- Eien acid, 100. 
Rhodananilin, 199. 
Rhodanguanidine, 220. 
Rhodanie acid, 158. 
Rhodanine, 158. 
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Rhodaninsaure, 158 . 
Rhodanmethan, 226. 
Rhodanoxynaphthalin, 221. 
Rubeanwasserstoffsaure, Anata 


Salicylic acid, thio-, condensation product with methylarsine oxide, 310. 


Schwefliger saure, Re decease 110. 
Semicarbazide, thio-, $11. 
Senfol, 266. 
Styrenedithiocyanate, 209; 
Styroldirhodanid, 239. 
Styroldithiocyanate, 239. 
Sulfocyanpropimin, 160. 
Sulphanilic acid p-toluene sulphonate, 131. 
Sulphide, benzyltolyl, 50. 
» bis (3-bromo-2-hydroxy-5-methylphenyl)-, 51. 
bis(5-bromo-2~hydroxyphenyl)-, 52. 
» bis(5-chloro-2-hydroxyphenyl)-, 53. 
bis(3,5-dibromo-2=hydroxyphenyl)=, 54. 
bis (3,5-Dibromo-4-hydroxyphenyl)-, 55. 
é,4-Dihydroxybenzimido phenyl, hydrochloride, 56. 
A iromshiaphenyl: 57. 
ethylpropyl, 58. 
6thyltolyl, 59. 
bis (5-halogeno-2-hydroxy-3-nitrophenyl)-, 60. 
beta-hydroxyethyl, 61. 
bis (4- ian Gace ee 62% 
bis (2-hydroxy- 5-methylphenyl)- 63. 
bis (4-hydroxy enh as eae 64. 
bis(2-hydroxynaphthyl-1), 65. 
bis(4-hydroxyphenyl), 66. 
bis (4-hydroxyphenyl-2-arsenic acid), 67. 
bis (2-hydroxy-3,5-6=tribromophenyl), 68. 
Pe env leoetamas phenyl, hydrochloride, 69. 
4-hydroxyphenyl-3-hydroxy-l-naphthyl, 70. 
methylarsine, 312. 
phenylacetimido phenyl, hydrochloride, 71. 
phenylacetimido p-tolyl, hydrochloride, 72. 
- >» ©,4,6-trihydroxybenzimido phenyl, hydrochloride, 73. 
Pies 74. 
-, bis(benzylhydroxyaryl), 75. 
——~, bis(cyanohydroxyaryl), 76. 
——--=, bis (halogenohydroxyaryl), dil 
——, bis thy raroxyaryl) ; (8% 
—-~—, bis (byay ‘oxyaryl), arsenic acids of, 79. 
——, bis(polyhydroxyaryl), 80. 
———-, thiocyano-, 187. 
Sulpnonal, 132. 
Sulpnonamides, halcgenated, 139. 
Sulphoxice, dichlorodiethyl sulphoxide, 133. 
——, bis(beta~chloroethyl), 133. 
Tetrathiopentone, 313. 
Thianthrene, 3,7-dimethyl, 314. 
Thiazine derivatives, 159. 
oo eae 2-amino-4-methyl-, 160. 

. .5 2,4-diketotetrahydro-, 161. 
2,4 Pee cc ications, 161. 
2,4-Thiazoldione, 2-thio-, 158. 
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Thiazole, 2-imino-4-ketotetrahydro-, 162. 

» &-keto-2-thiocarbonyltetrahydro-, 158. 
2,4-Thiazoledione, 2-thio-, 158. 

Thiazoles, 163. 

Thiazolidine, 3-keto~l-thio-, 158. 
4-Thiazolidone, 2-imino-, 162. 

Thioather, 74. 

Thiodthylkresyldther, 59. 
Thioathylpropylather, 58. 

Thiocresylbenzyl ether, 50. — 

Thiocyanate of the monoethyl ether of diethyleneglycol, 216. 
Thiocyanates, 188. 

» aliphatic, 189. 

+ aromatic, 190 

palm 5 Odes 

pDOLy~ se lac. 

Thiocyanic acid, 193. 
2=(2'~alkoxyethoxy)-ethyl ester, 194. 
allyl ester, 195. 

aminoanisyl ester, 196. 

aminonaphthyl ester, 197. 

aminophenyl ester, 199. 

p-aminophenyl ester, 200. 

aminotolyl ester, 201. 

ay) DENZaAL ester, 20d. 

amy BENZYL ester, <Od, 

u—., 6(?)-bromo-isophthalal ester, 204. 
-__—., 2-(2'-butoxyethoxy)-ethyl ester, 205. 
———=——» e-butoxyethyl ester, 206. 

Seo in buLyl ester, 2Olls 

= Duty lnempuric, ester, (190, 

——_—., m-chlorobenzal ester, 208. 
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» chlorobenzyl ester, 209. 

» @-chloro~6-methoxy-p-xylyl ester, 210. 
» m-cyanobenzal ester, 2ll. 
2,50=dimethoxy-p-xylyl ester, 212. 

» P-dimethylaminophenyl ester, 213. 
——.—., dimethyl arsene derivative, ¢cl¢. 
———-, 2,4-dinitrophenyl ester, 215. 

—._-; Hiphenylamine)sait, DT7. 
2-(2'~ethoxyethoxy)-ethyl ester. 216. 
Z-ethoxyethyl ester, 217. 

ethyl ester, 218. 

ethylidene ester, 219. 

guanidine salt, 220. 

hydroxynaphthyl ester, 221. 

isopropyl ester, 222. 
2-(2'-methoxyethoxy)-ethyl ester, 223. 
2-methoxyethyl ester, 224. 
6-methoxy+m-xylyl ester, 225. 

methyl ester, 226. 


0 % 
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symethylene ester, 227. 
———.; 4<methylthiolbenzyl- ester, 228. 
————, 2-methylthiol-5-chlorobenzyl ester, 229. 
———-, 2-methylthiol-5-methylbenzyl ester, 230. 
---~—«» D=morpholine phenyl ester, 231. 
——--, naphthyl ester, 232. 
————,» nitrobenzyl ester, 233. 
AS im wie A nee ere ester, 234. 
Meats) ce este 
| ee PREM byt ° 68 Blea: But le ose. 
5 Co 2 eee ester, 257. 
» phenyl ester, 238. 
» e=phenyl-2-thiocyanoethyl ester, 239. 
: Picoline ester, 240. 
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2-(2' =propoxyethoxy)-ethyl ester, 241. 
pyridyl ester, 242. 
——ew—eys LEYOphthalal ester, 243. 
———--—-; @-thiocyanoethyl ester, 244. 
beta- Thiocyano derivative of the monomethylether of diethyleneglycol, 223. 
beta-Thiocyvano derivative of the monopropylether of Sage idene giveol, cai: 
beta-Thiocyanoethyl butvl ether, 206. 
beta-Thiocyanoethyl ethyl ether, el7. 
r > beta-Thiocyanoethyl methyl ether, 224. 
F beta-Thiocyanoethyl phenyl ether, 236. 
Thiocyanomethyl phenyl ketone, 175. 
gamma-Thiocyanopropyl phenyl ether, 237. 
delta’-1 90,4-Thiodiazoline-2-mercaptan, i eT 5 
Tene pnehene ; acetoxymercuri-, 277. — ' 
y ? beta-Thionaphthol, 26. 
’ fine ceree, race 
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» cmacetoxymercuri+5-hydroxymercuri-, 279. 
——, 2-chloromercuri-~, 280. 
————, erie eas caaimennyle) Ole 
——-, 2-chloromercuri-5S-ethyl-, 282. 
——, O-chloromercuri-é-methyl-, 283. 
——, ¢2,5-dichloromercuri-, 284. 

» 6,0-dichloromercuri-3-ethyl-, 285. 
———-, mercury compounds, 286. 
Thiophenes, halogenated, mercury compounds, 287. 
Thiophosgene, $15. 
Thiuram disulphide, tetramethyl-~, 15. 
Thiuram sulphide, sym,-dipentamethylene-, 16. 
» vetraethyl-, 17. 
» tetramethyl-, 18, 
Thiuram sulphides, 19. 
p-Toluenesulphonechlorimide, magnesium salt, 134. 
p-Toluenesulphonic acid, n-butyl ester, 135 
p-Toluenesulphonyl chloride, 156, 
Tritonal, 137. 
Turkey red oil, 1358. 
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Toluidine, thiocyano-, 201. 

Tolyl mercaptan, 36. 

o=Tolyl mercaptan, 37. 

p-Tolyl mercaptan, 38. 

2,4,6-Trihydroxybenzimido thiophenylether hydrochloride, 73. 

Trimethylene-1,3-disulphide, 96. 

Trisulphide, bis(5-bromo-2-hydroxyphenyl), 98. 

» bis(5«chloro-2-hydroxyphenyl), 99. 

» bis(2+hydroxyphenyl), 100. 

Urea, s-diphenylthio-, 288. 

a——ewy GLlylthio+, 289. 

- phenylthio-, 290. 

——i—y thio-, 291, 

Ureas, thio-, 292. 

Xanthates, 293. 

mee, Disalkyl, 294. 

Xanthic acid, ethylene ester, 295. 

» ethyl ester, 296. 

———, potassium salt, 297. 

——, amyl-, sodium salt, 298. 

» propyl-, propyl ester, 299. 

Xanthogen, bisethyl, 296. 

pe OLS DFOOV AL.) aos 

——, ethylene_bisethyl~, 295. 

Xanthogens, bisalkyl-, 294. 

p-Xylene, omega,omega,omega ‘prime, omega prime-tetrathiocyano-, 243. 

m-Xylene, omega,omega,omega prime, omega prime-tetrathiocyano-p(?)-bromo-, 204. 
» omega,omega,omega prime, omega prime- ~tetrathiocyano-p (7 )enitro=, 234. — 

2,5-Xylyldithiocyanate, 1,4-dimethoxy~, 212. ; ess 

2,4-Xylyldithiocyanate, re NG 225. 

4,6-Xylyldithiocyanate, l-methoxy-3-chloro-, 210. 

O,m,p-Xylenes, omega,omega-tetrathiocyano-, 245. 





























